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Abstract
6LQFHWKHGHYHORSPHQWRIWKHQDWLRQDOV\VWHPVRILQQRYDWLRQWKHRU\LQWKHHDUO\¶VWKHUH
KDVEHHQDVXFFHVVLRQRIDWWHPSWVWRUHVHDUFKWKHV\VWHPLFGLPHQVLRQRILQQRYDWLRQDWPDQ\
GLIIHUHQW OHYHOV RI HFRQRP\ DQG VRFLHW\ 0RUH UHFHQWO\ WKHUH KDV EHHQ VRPH VKLIW LQ WKH
DFDGHPLF DQG SROLF\ GHEDWH RQ LQQRYDWLRQ IURP D PRUH WUDGLWLRQDO V\VWHPV DSSURDFK WR
HFRORJLHVDQGRUHFRV\VWHPV7KHODWWHUDUHFRQFHSWVWUDQVIHUUHGIURPWKHZRUOGRIELRORJ\WR
WKHVRFLDOZRUOGLQRUGHUWRH[SODLQWKHHYROXWLRQDU\QDWXUHRI LQWHUUHODWLRQVEHWZHHQGLIIHUHQW
LQGLYLGXDOVWKHLULQQRYDWLYHDFWLYLWLHVDQGWKHLUHQYLURQPHQW7KLVSDSHUHYDOXDWHVWKHFRQFHSW
RI NQRZOHGJH HFRORJ\ DQG WKH UHODWHG LPSOLFDWLRQV IRU LQQRYDWLRQ V\VWHPV WKHRU\ RQ WZR
IXQGDPHQWDO JURXQGV ILUVWO\ RQ WKH JURXQGV RI WKHRUHWLFDO SODXVLELOLW\ DQG FRQFHSWXDO
FRQVLVWHQF\ VHFRQGO\ RQ HPSLULFDO JURXQGV RI WKH FDVH RI SXEOLFSULYDWH LQWHUUHODWLRQV RI
ELRWHFK LQQRYDWLRQ LQ&DPEULGJH7KHSDSHUDUJXHV WKDW WKH FRQFHSW RI NQRZOHGJHHFRORJ\
DQGWKHDVVRFLDWHGYHUVLRQRILQQRYDWLRQV\VWHPVWKHRU\FDQOHDGWRSUREOHPVRIUHGXFWLRQLVP
DQGIXQFWLRQDOLVP7KLVLVGXHWRLWVGHYHORSPHQWLQDEVWUDFWLRQIURPPRUHJURXQGHGDQDO\VLV
RIKLVWRULFDOSURFHVVHVRIFDSLWDOLVP.QRZOHGJHDQG LQQRYDWLRQQHHG WREH ORRNHGDW LQ WKH
FRQWH[WRIKLVWRULFDOO\IRXQGHGSURFHVVHVRIHFRQRPLFDQGVRFLDOGHYHORSPHQW

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3XEOLF3ULYDWH,QWHUUHODWLRQV%LRWHFK
BBBBBBBBBBBBBBBBBBBBBBBBBBB
&RS\ULJKWRIWKHSDSHUUHVLGHVZLWKWKHDXWKRUV6XEPLVVLRQRIDSDSHUJUDQWV
SHUPLVVLRQ WR WKH WK 7ULSOH +HOL[ &RQIHUHQFH 6FLHQWLILF DQG 2UJDQLVLQJ
&RPPLWWHHVWRLQFOXGHLWLQWKHFRQIHUHQFHPDWHULDODQGWRSODFHLWRQUHOHYDQW
ZHEVLWHV 7KH 6FLHQWLILF &RPPLWWHH PD\ LQYLWH SDSHUV DFFHSWHG IRU WKH
FRQIHUHQFH WR EH FRQVLGHUHG IRU SXEOLFDWLRQ LQ VSHFLDO LVVXHV RI VHOHFWHG
MRXUQDOV

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1. Introduction

6LQFH WKHGHYHORSPHQWRI WKHQDWLRQDO V\VWHPVRI LQQRYDWLRQ WKHRU\ 16, LQ
WKHHDUO\¶V/XQGYDOO1HOVRQWKHUHKDVEHHQDVXFFHVVLRQ
RIDWWHPSWVWRUHVHDUFKWKHV\VWHPLFGLPHQVLRQRILQQRYDWLRQDWPDQ\GLIIHUHQW
OHYHOV RI HFRQRP\ DQG VRFLHW\ 7KH UDWLRQDOH RI WKHVH DWWHPSWV KDV EHHQ
VWDWHGE\(GTXLVW DV IROORZV µ«WRGHVFULEHXQGHUVWDQGH[SODLQ±
DQGSHUKDSV LQIOXHQFH±SURFHVVHVRI LQQRYDWLRQZHPXVW WDNHDOO LPSRUWDQW
IDFWRUV VKDSLQJ DQG LQIOXHQFLQJ LQQRYDWLRQV LQWR DFFRXQW¶ 7KH 16, WKHRU\
PDLQO\ WDNHV LQWR DFFRXQW QDWLRQDOOHYHO IDFWRUV 7KXV IRU LQVWDQFH &RRNH
 DQG %UDF]\N HW DO  E\ FULWLFLVLQJ WKH UHODWLYH JHQHUDOLW\ RI
/XQGYDOO¶VDQG1HOVRQ¶VFRQFHSWVRI1,6KDYHVWUHVVHGWKHQHHGIRUQHZDQG
GHWDLOHG HPSLULFDO UHVHDUFK RI LQQRYDWLRQ LQWHUDFWLRQV DW D UHJLRQDO OHYHO
$FFRUGLQJ WR WKHP UHVHDUFK VKRXOG WDNH DFFRXQW RI GHYHORSPHQWV ZLWKLQ
UHJLRQDOVFLHQFHDQGHFRQRPLFJHRJUDSK\DQGWKH\SRLQWRXWWKHH[LVWHQFHRI
KHWHUDUFKLFDO QHWZRUNVDQGERWWRPXSHFRQRPLFSURFHVVHVZKLFKHIIHFWLYHO\
FRQVWLWXWH UHJLRQDO LQQRYDWLRQ V\VWHPV 5,62WKHU VFKRODUVZLWKLQ WKHQHR
6FKXPSHWDULDQ WUDGLWLRQ RI HFRQRPLFV VXFK DV 0DOHUED   KDYH
SDLG PRUH DWWHQWLRQ WR LQWHUQDO G\QDPLFV RI WKH HYROXWLRQ RI LQGXVWULHV
VSHFLI\LQJNQRZOHGJH OLQNDJHVDQG LQIRUPDOQHWZRUNVDWVHFWRUDO OHYHO7KHLU
WKHRUHWLFDODQGHPSLULFDOLQYHVWLJDWLRQVKDYHUHVXOWHGLQWKHLQWURGXFWLRQRI\HW
DQRWKHUFRQFHSWRILQQRYDWLRQV\VWHPQDPHO\WKHVHFWRUDOLQQRYDWLRQV\VWHP
6,6

0RUH UHFHQWO\ KRZHYHU WKHUH KDVEHHQD FUXFLDO VKLIW LQ WKHDFDGHPLFDQG
SROLF\ GHEDWHV RQ LQQRYDWLRQ IURP WKH V\VWHPVDSSURDFK WRZDUGV HFRORJLHV
DQGRU HFRV\VWHPV 7KH UHDVRQ IRU WKLV LV WKDW WKH V\VWHPVDSSURDFK WHQGV
QRW WRFDSWXUH WKHGLVWLQFWLRQZHOOEHWZHHQ LQQRYDWLRQHYHQWVDQG LQQRYDWLRQ
VWUXFWXUH7KHUHIRUHFRQFHSWVRIHFRORJLHVDQGRUHFRV\VWHPVDUHWUDQVIHUUHG
IURP WKH ZRUOG RI ELRORJ\ WR WKH VRFLDO ZRUOG LQ RUGHU WR FDSWXUH EHWWHU WKH
HYROXWLRQDU\ QDWXUH RI LQWHUUHODWLRQV EHWZHHQ GLIIHUHQW LQGLYLGXDOV WKHLU
LQQRYDWLYH DFWLYLWLHV DQG WKHLU HQYLURQPHQW $FFRUGLQJ WR QHRHYROXWLRQDU\
HFRQRPLVWV VXFK DV 0HWFDOIH DQG 5DPORJDQ   NQRZOHGJH RU
LQQRYDWLRQ HFRORJ\ UHIHUV WR µ«WKH VHW RI LQGLYLGXDOV XVXDOO\ ZRUNLQJZLWKLQ
Proc. of Triple Helix VI: 6th Intl. Conf. on University, Industry & Government Linkages
3
RUJDQLVDWLRQV ZKR DUH UHSRVLWRULHV DQG JHQHUDWRUV RI H[LVWLQJ QHZ
NQRZOHGJH¶)RUQHRHYROXWLRQDU\HFRQRPLVWV WKDW LVVRPHWKLQJGLVWLQFW IURP
µ«WKHsystem making FRQQHFWLRQVEHWZHHQ WKHFRPSRQHQWV WKDWHQVXUH WKH
IORZ RI LQIRUPDWLRQZKHWKHU LQ JHQHUDO RU GLUHFWHG DW VSHFLILF SXUSRVH¶ LELG
LWDOLFVDGGHG

7KH DLP RI WKLV SDSHU LV WR FULWLFDOO\ HYDOXDWH WKH FRQFHSW RI NQRZOHGJH
HFRORJ\ DQG WKH WKHRU\ RI LQQRYDWLRQ V\VWHP RQ WZR IXQGDPHQWDO JURXQGV
ILUVWO\ RQ WKH JURXQGV RI WKHRUHWLFDO SODXVLELOLW\ DQG FRQFHSWXDO FRQVLVWHQF\
VHFRQGO\RQ WKHJURXQGVRIHPSLULFDOFDVHRISXEOLFSULYDWH LQWHUUHODWLRQVRI
ELRWHFK LQQRYDWLRQ LQ&DPEULGJH 8. ,QZKDW IROORZV LW LV DUJXHG WKDW WKH
FRQFHSW RI NQRZOHGJH HFRORJ\ DQG WKH WKHRU\ RI LQQRYDWLRQ V\VWHP WKDW
GHULYHV IURP LW FDQ OHDG WRSUREOHPVRI UHGXFWLRQLVPDQG IXQFWLRQDOLVP7KH
UHDVRQ IRU WKLV LV WKHLU FRQFHSWXDO GHYHORSPHQW LQ DEVWUDFWLRQ IURP WKH
KLVWRULFDO SURFHVVHV LQ WKH GHYHORSPHQW RI FDSLWDOLVP 2XU DUJXPHQW LV
HPSLULFDOO\ VXSSRUWHG E\ WKH FDVH RI SXEOLFSULYDWH LQWHUUHODWLRQV RI ELRWHFK
LQQRYDWLRQ LQ WKH UHJLRQ RI &DPEULGJH 7KLV FDVH VXJJHVWV WKDW NQRZOHGJH
DQG LQQRYDWLRQ DUH QRWKLQJ EXW KLVWRULFDOO\ IRXQGHG SURFHVVHV RI XQHYHQ
HFRQRPLFDQGVRFLDOGHYHORSPHQW

7KH SDSHU LV VWUXFWXUHG DV IROORZV 6HFWLRQ  EHJLQV E\ TXHVWLRQLQJ WKH
SODXVLELOLW\ DQG FRQVLVWHQF\ RI WKH FRQFHSW RI LQQRYDWLRQ HFRORJ\ DQG LWV
LPSOLFDWLRQVIRULQQRYDWLRQV\VWHPWKHRU\6HFWLRQSUHVHQWVWKHPHWKRGRORJ\
RI HPSLULFDO UHVHDUFK 6HFWLRQ  H[DPLQHV WKH FDVH RI SXEOLFSULYDWH
LQWHUUHODWLRQV RI ELRWHFK LQQRYDWLRQ LQ &DPEULGJH 6HFWLRQ  EXLOGV RQ
HPSLULFDO HYLGHQFH WR SRLQW RXW WKDW LQ IDFW NQRZOHGJH DQG LQQRYDWLRQ DUH
KLVWRULFDOO\GHYHORSHGVRFLDOSURFHVVHVWKDWLQFOXGHLQWHUQDOFRQWUDGLFWLRQVDQG
FRQIOLFWV6HFWLRQFRQFOXGHVWKDWNQRZOHGJHHFRORJ\DQGLQQRYDWLRQV\VWHP
DUH FRQFHSWVZKLFKKDYH WREHPRUHFULWLFDOO\XVHG LQ WKHDQDO\VLVRI VRFLDO
DQGHFRQRPLFGHYHORSPHQWWKURXJKELRWHFKLQQRYDWLRQDWUHJLRQDOOHYHO




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2. Questioning the concepts: knowledge ecology and innovation system

7KH WHUP µHFRORJ\¶ LV GHULYHG IURP WKH *UHHN µȠȓțȠȢ¶ HFRV ZKLFK PHDQV
KRXVHKROG DQG IURP µȜȩȖȠȢ¶ ORJRV ZKLFK PHDQV GLVFRXUVH 7KHUHIRUH
HFRORJ\FDQEHWUDQVODWHGDVWKHGLVFRXUVHRUGLVFXVVLRQRIWKHKRXVHKROGRI
QDWXUH ,QGHHG HFRORJ\ LV WRGD\ D EUDQFK RI ELRORJ\ WKDW VWXGLHV OLYLQJ
RUJDQLVPV DQG WKHLU LQWHUDFWLRQV ZLWK WKH HQYLURQPHQW 6XFK LQWHUDFWLRQV
FRQVWLWXWHDQHFRORJLFDOV\VWHPRUHFRV\VWHP$FFRUGLQJWR0LOOHU
DQ HFRV\VWHP LPSOLHV WKDW µ«HYHU\WKLQJ LV FRQQHFWHG WR HYHU\WKLQJ
HYHU\WKLQJ IHHGV EDFN WKURXJK WKH HFRV\VWHP RQ LWVHOI 7KH
LQWHUFRQQHFWHGQHVV SUHVHUYHV WKH RYHUDOO V\VWHP¶ (FRV\VWHPV HYROYH
WKURXJKDGDSWDWLRQRI WKH OLYLQJRUJDQLVPV WR WKHLUHQYLURQPHQW7KLVPHDQV
WKDW WKHUH LVQRQHHG IRUH[WHUQDO LQWHUYHQWLRQ(FRV\VWHPVKDYHDQ LQWHUQDO
G\QDPLF WKDW UHSURGXFHV LQWHUUHODWLRQV EHWZHHQ LQGLYLGXDOV RI GLIIHUHQW
VSHFLHVDQGWKHLUHQYLURQPHQW

7ZR TXHVWLRQV DULVH KHUH )LUVWO\ ZKHWKHU WKH FRQFHSWV RI HFRORJ\ DQGRU
HFRV\VWHP FDQ EH XVHG DV DQ DQDORJ\ WR DQDO\VH WKH VRFLDOO\ G\QDPLF
HQYLURQPHQW RI NQRZOHGJH DQG LQQRYDWLRQ" 6HFRQGO\ DUH ELRORJLFDO
PHWDSKRUV VXFK DV µNQRZOHGJH HFRORJ\¶ DQGRU µLQQRYDWLRQ HFRV\VWHP¶
WKHRUHWLFDOO\ SODXVLEOH DQG FRQFHSWXDOO\ FRQVLVWHQW ZLWK WKH 6FKXPSHWDULDQ
WUDGLWLRQRI WKRXJKW"7RDQVZHU WKHVHTXHVWLRQVRQHQHHGV WR WDNHDFORVHU
ORRN DW WKH WKHRULHV RI QHRHYROXWLRQDU\ HFRQRPLVWV VXFK DV 0HWFDOIH DQG
5DPORJDQ 6SHFLILFDOO\ RQH RI WKHLU DUJXPHQWV LV WKDW NQRZOHGJH HFRORJ\
LQFOXGHV µ«WKRVHRUJDQLVDWLRQVWKDWVWRUHDQGUHWULHYHLQIRUPDWLRQDVZHOODV
WKRVHWKDWPDQDJHWKHJHQHUDOIORZRILQIRUPDWLRQLQPXOWLSOHIRUPDWVEXWWKH
SULQFLSOH DFWRUV DUH XVXDOO\ IRUSURILW ILUPV XQLYHUVLWLHV DQGRWKHU SXEOLF DQG
SULYDWHVSHFLDOLVWUHVHDUFKRUJDQLVDWLRQV7KH\H[KLELWFROOHFWLYHO\DGLYLVLRQRI
ODERXU WKDW LV FKDUDFWHULVWLF RI WKH SURGXFWLRQ RI NQRZOHGJH DQG WKLV LV
UHIOHFWHG IRU H[DPSOH ZLWKLQ DQG EHWZHHQ WKH DFDGHPLF VSHFLDOLVPV LQ
XQLYHUVLWLHV DQG SXEOLF DQG SULYDWH UHVHDUFK DFWLYLWLHV WKDW DUH PDMRU
FRPSRQHQWV LQ DQ\ PRGHUQ NQRZOHGJH HFRORJ\¶ 0HWFDOIH DQG 5DPORJDQ
  )RU NH\ DQG EDVLF UHDVRQV WKLV DUJXPHQW DSSHDUV WR EH
WKHRUHWLFDOO\ XQFRQYLQFLQJ )LUVW RI DOO GHVSLWH WKH IDFW WKDW HFRWKLQNLQJ LV
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WDNLQJ SODFH LQ DQ DWWHPSW WR RSHQ XS LQQRYDWLRQ V\VWHPV WKLQNLQJ LW LV QRW
WKHUH \HW 7KDW LV WR VD\ LW GRHV QRW DGHTXDWHO\ FDSWXUH WKH GLVWLQFWLRQ
EHWZHHQ LQQRYDWLRQ HYHQWV DQG VWUXFWXUHV JRLQJ EH\RQG WKHP WR LQWHJUDWH
LQQRYDWLRQDFWLYLW\LQFRPSDQLHVDQGRUJDQLVDWLRQV6HFRQGO\DOWKRXJKWKHUH
PD\ EH DEVWUDFW VLPLODULWLHV EHWZHHQ HFRORJ\ LQ WKH ELRORJLFDO VHQVH RI WKH
WHUP DQG DQ HQYLURQPHQW RI NQRZOHGJH DQG LQQRYDWLRQ WKH ODWWHU LQFOXGHV
FRPSOH[ VRFLDO LQWHUUHODWLRQV DQG QHWZRUNV 3RZHOO HW DO  ZKLFK DUH
KLVWRULFDOO\GHYHORSHG7KLVLPSOLHVRQWKHRQHKDQGWKDWWKHGLYLVLRQRIODERXU
DV VXFK LV QRW ELRORJLFDO EXW VRFLDO DQG RQ WKH RWKHU WKDW D KLVWRULFDOO\
GHYHORSHGHQYLURQPHQWRINQRZOHGJHDQGLQQRYDWLRQGRHVQRWHYROYHWKURXJK
D IXQFWLRQDO SURFHVV RI DGDSWDWLRQ EXW WKURXJKDQXQHYHQDQG FRQWUDGLFWRU\
SURFHVV RI ERWK FRRSHUDWLYH DQG FRQIOLFWLQJ UHODWLRQV JHQHUDWHG E\ WKH
VHSDUDWLRQVRIWKHVRFLDOGLYLVLRQRIODERXU

$OWKRXJK 0HWFDOIH DQG 5DPORJDQ UHFRJQLVH WKH VRFLDO FKDUDFWHU RI WKH
GLYLVLRQRIODERXUWKH\FRQFHLYHHYROXWLRQLQDQDORJ\ZLWKELRORJ\UDWKHUWKDQ
LQFRQFUHWHKLVWRULFDOWHUPV7KHUHIRUHWKH\VHHPWRJHWFORVHWRWKHYLHZWKDW
µ%LRORJLFDO WURSHV HQFRXUDJH XV WR VHH KRZ LQQRYDWLRQ UHVHPEOHV D OLYLQJ
RUJDQLVP WKDW PXVW VWUXJJOH WR JURZ LQ FKDQJLQJ KLVWRULFDOO\ FRQWLQJHQW
HQYLURQPHQW$Q LQQRYDWLRQ¶VVXFFHVVZLOOGHSHQGFULWLFDOO\XSRQ WKHVSHFLILF
µILWQHVVFULWHULD¶RILWVHQYLURQPHQW±WKDWLVWKHDWWULEXWHVWKDWDUHUHZDUGHGE\
WKH SURFHVV RI QDWXUDO VHOHFWLRQ¶ %ROOLHU   7KLV YLHZ UHGXFHV WKH
HYROXWLRQDU\ SKHQRPHQRQ RI LQQRYDWLRQ LQWR D VRFLRELRORJLFDO SURFHVV RI
DGDSWDWLRQ 7KXV LW PLJKW EH DUJXHG WKDW 0HWFDOIH DQG 5DPORJDQ WHQG WR
PRYHDZD\ IURP6FKXPSHWHUZKR LQKLVTheory of Economic Development
FULWLFLVHG WKH UHGXFWLRQ RI HYROXWLRQDU\ WKRXJKW LQWR VRFLDO 'DUZLQLVP
6FKXPSHWHU  ,QGHHG WKH\ VHHP WR EH FORVHU WR WKLQNHUV VXFK DV
3RODQ\LDQG+D\HNZKRFRQFHLYHGWKHVRFLDOHQYLURQPHQWDVD
VSRQWDQHRXVRUGHULQDQDORJ\ZLWKWKHJURZWKDQGIRUPRISODQWVDQGDQLPDOV
)RU WKRVH WKLQNHUV HYROXWLRQ ZDV D PDWWHU RI FXOWXUDO VHOHFWLRQ DQG
XQFRQVFLRXV DGDSWDWLRQ WR VSRQWDQHRXVO\ JHQHUDWHG UXOHV RI FRQGXFW
$OWKRXJK6FKXPSHWHU UHFRJQLVHG WKH LPSRUWDQFHRIVSRQWDQHLW\ LQHFRQRPLF
GHYHORSPHQWKHLQVLVWHGWKDWFKDQJHLVDGLVFRQWLQXRXVDQGXQHYHQKLVWRULFDO
SURFHVV WKDW LQYROYHV ERWK HFRQRPLF DQG VRFLDO HOHPHQWV ,Q GRLQJ VR KH
Proc. of Triple Helix VI: 6th Intl. Conf. on University, Industry & Government Linkages
6
DGGUHVVHG DOO IRUPV RI XQFULWLFDO HYROXWLRQLVP LQFOXGLQJ WKH VRFLRELRORJLFDO
HYROXWLRQLVP RI WKH WKLUG JHQHUDWLRQ RI WKH VRFDOOHG $XVWULDQ 6FKRRO RI
(FRQRPLFV 6FKXPSHWHU FOHDUO\ XUJHG WKDW µ:H PXVW JHW DZD\ IURP VXFK
WKLQJV7KHQWZRIDFWVVWLOOUHPDLQILUVWWKHIDFWRIKLVWRULFDOFKDQJHZKHUHE\
VRFLDO FRQGLWLRQV EHFRPH KLVWRULFDO µLQGLYLGXDOV¶ LQ KLVWRULFDO WLPH 7KHVH
FKDQJHVFRQVWLWXWHQHLWKHUDFLUFXODUSURFHVVQRUSHQGXOXPPRYHPHQWVDERXW
D FHQWUH 7KH FRQFHSW RI VRFLDO GHYHORSPHQW LV GHILQHG E\ WKHVH WZR
FLUFXPVWDQFHV WRJHWKHUZLWKRWKHUIDFW WKDWZKHQHYHUZHGRQRWVXFFHHGLQ
DGHTXDWHO\ H[SODLQLQJ D JLYHQ KLVWRULFDO VWDWH RI WKLQJV IURP WKH SUHFHGLQJ
RQHZHGRQHHGWRUHFRJQLVHWKHH[LVWHQFHRIDQXQVROYHGEXWQRWLQVROXEOH
SUREOHP¶6FKXPSHWHU

6FKXPSHWHU¶VDUJXPHQWGRHVQRWVHHPWRSURYLGHIRXQGDWLRQWRDQ\QRWLRQRI
NQRZOHGJHRULQQRYDWLRQHFRORJ\5DWKHULWVHHPVWRSRLQWWRZDUGVWKHVDPH
GLUHFWLRQ WKDW 6PLWK  DQG 0DU[  KDG SRLQWHG WR QDPHO\ WKH
GHYHORSPHQWRIFDSLWDOLVPDVDSDUWLFXODUVRFLDOV\VWHPRIGLYLVLRQRI ODERXU
DQG NQRZOHGJH WKDW OHDGV WR WHFKQRORJLFDO LQQRYDWLRQ DQG WKHUHE\ WR
HFRQRPLF SURJUHVV 7KLV GHYHORSPHQW LV E\ QR PHDQV VRFLRELRORJLFDO
7KHUHIRUH LW LV LQFRPSDWLEOHZLWK WKH LGHDRIKDUPRQLRXV LQQRYDWLRQHFRORJ\
1HRHYROXWLRQDU\HFRQRPLVWVZKRHQGRUVH WKLV LGHDGRQRWVHHP WRSURYLGH
DGHTXDWH H[SODQDWLRQ RI WKH RULJLQV RI FHUWDLQ NQRZOHGJH RU LQQRYDWLRQ
HFRORJLHV:K\ LV LW IRU LQVWDQFH WKDW LQVRPHDUHDVDQGLQVRPHLQGXVWULHV
WKHUH DUH ULFK LQQRYDWLRQ LQWHUUHODWLRQV DW WKH OHYHO RI µ7ULSOH +HOL[¶ DQG LQ
VRPHRWKHUVSRRU",I LW LVQRWDPDWWHURIKLVWRULFDOGHYHORSPHQWRIWKHVRFLDO
GLYLVLRQ RI ODERXU DQG NQRZOHGJH WKHQ ZKDW LV LW" $V )UHHPDQ DQG 6RHWH
 SRLQW RXW WKH KLVWRULFDO GLPHQVLRQ FDQQRW EH H[FOXGHG IURP RXU
XQGHUVWDQGLQJRI LQQRYDWLRQDQGSURJUHVV7KLVGLPHQVLRQKDVEHHQSURYHG
FUXFLDODVWKHVWDJHRIGHYHORSPHQWRIDWHFKQRORJ\DQGLQGXVWU\LVRQHRIWKH
SULQFLSOH GHWHUPLQDQWV RI WKH FRQWULEXWLRQ RI LQGLYLGXDOV DQG RUJDQLVDWLRQV
ODERXU IRUFH DQG ILUPV WR LQQRYDWLRQV )UHHPDQ DQG 6RHWH  
+LVWRU\ IULHQGO\PRGHOV OLNH WKRVH RI0DOHUED HW DO  DQG0DOHUED DQG
2UVHQLJRSD\DWWHQWLRQWRWKHKLVWRULFDOHYLGHQFHDQGWKHVSHFLILF
LQVWLWXWLRQDO G\QDPLFV RI WKH GHYHORSPHQW RI LQGXVWULHV VXFK DV WKH
SKDUPDFHXWLFDOLQGXVWU\DQGELRWHFKQRORJ\
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
%\ FRQWUDVW FRQFHSWV RI LQQRYDWLRQ HFRORJ\ DQGRU HFRV\VWHP PLVV WKH
FRQFUHWH KLVWRULFDO GLPHQVLRQ RI SDUWLFXODU NQRZOHGJH DQG LQQRYDWLRQ
HQYLURQPHQWV 7KHUHIRUH LQQRYDWLRQ HFRORJ\ DQGRU HFRV\VWHP XVHG DV D
FRQFHSWXDO IRXQGDWLRQ OHDGV WR DQ DEVWUDFW WKHRU\ RI LQQRYDWLRQ V\VWHP
$FFRUGLQJ WR%ROOLHU  LWDOLFVDGGHG µ«LQDGRSWLQJ WKHQRWLRQRIDQ
ecology of innovationDNH\SUHPLVHLVWKHRUJDQLFLQWHJULW\RIWKHZKROH¶7KLV
PHDQVWKDWLQWHUUHODWLRQVDQGQHWZRUNVEHWZHHQGLIIHUHQWDFWRUVDUHLQWHJUDWHG
LQWRDKROLVWLFV\VWHPLF IUDPHZRUN ,Q IDFWSURSRQHQWVRI LQQRYDWLRQHFRORJ\
DQGRUHFRV\VWHPEXLOGRQWKHLUUHGXFWLRQLVPDIXQFWLRQDOLVWV\VWHPLFDQDO\VLV
7KXVWKH\DUJXHµ«DQ\LQQRYDWLRQHFRORJ\LVWKHEDVLVIRUDV\VWHPEXWLWLV
QRW D V\VWHP RI LWVHOI XQWLO VXEVHWV RI WKH DFWRUV DUH FRQQHFWHG ZLWK WKH
LQWHQWLRQ RI SURPRWLQJ LQQRYDWLRQ )XUWKHUPRUH WKH SXUSRVH RI WKH
FRQQHFWLRQV LV WR FRPELQH PXOWLSOH VRXUFHV RI NQRZOHGJH DQG LQQRYDWLYH
FDSDELOLW\WKURXJKWKHIORZRILQIRUPDWLRQ¶0HWFDOIHDQG5DPORJDQ
:KLOVW WKLV DUJXPHQW LV XVHIXO LQ KLJKOLJKWLQJ G\QDPLFV EHWZHHQ SDUWLFXODU
LQQRYDWLRQHYHQWVDQGEURDGHUV\VWHPVLWLVIXQFWLRQDOLVWEHFDXVHLWRYHUORRNV
GLVFRQWLQXLWLHV DQG FRQIOLFWV WKDW WDNH SODFH LQ WKH WUDQVLWLRQ SURFHVV IURP
LQQRYDWLRQHFRORJ\WRLQQRYDWLRQV\VWHP0HWFDOIHDQG5DPORJDQLELGVWUHVV
WKDWµ«EDUULHUVWRLQIRUPDWLRQIORZEDUULHUVWRFRQYHUWLQJLQIRUPDWLRQIORZLQWR
NQRZOHGJH ODFN RI DSSURSULDWH UHVRXUFHV RI WKH UHTXLVLWH LQIRUPDWLRQ DOO ILW
XQGHU WKH XPEUHOOD RI FRQQHFWLQJ HFRORJLHV LQWR V\VWHPV¶ ,Q WKLV WKHRU\
HYHU\WKLQJDSSHDUVWREHDQ LQWHUQDOFRPSRQHQWRIDG\QDPLFV\VWHPWKDW LV
VHOIIXQFWLRQLQJ,QVRPHUHVSHFWVWKLV LVQRWVXUSULVLQJVLQFHDOOHYROXWLRQDU\
HFRQRPLVWVUHMHFWWKHQHRFODVVLFDOQRWLRQRIVWDWLFHTXLOLEULXPDQGXQGHUVWDQG
LQQRYDWLRQV\VWHPVDVG\QDPLFSURFHVVHVRI µUHVWOHVV¶FDSLWDOLVP+RZHYHU
DVDUHFHQWVWXG\E\7DLWGHPRQVWUDWHVWKHUHDUHFRPSRQHQWVVXFKDV
UHJXODWLRQ H[WHUQDO WR WKH V\VWHP LQ LWV HQYLURQPHQW LQIOXHQFLQJ DQG
FRQWUROOLQJ LW0HWFDOIH DQG5DPORJDQ GR QRW VHHP WR WDNH LQWR DFFRXQW WKH
XQGHUO\LQJV\VWHPLFFRQFHSWVRIWKHERXQGDU\DQGHQYLURQPHQWRIWKHV\VWHP

0HWFDOIHDQG5DPORJDQDOVRGRQRWVHHPWRH[SODLQKRZZHPRYHIURPWKH
VWDJH RI QRQWHOHRORJLFDO VLWXDWLRQ LQQRYDWLRQ HFRORJ\ WR WKH VWDJH RI
WHOHRORJLFDO V\VWHP LQQRYDWLRQ V\VWHP 7KXV IRU LQVWDQFH WKH\ LELG 
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VXJJHVWWKDWµ,QQRYDWLRQV\VWHPVGRQRWRFFXUQDWXUDOO\WKH\VHOIRUJDQLVHWR
EULQJ WRJHWKHU QHZ NQRZOHGJH DQG WKH UHVRXUFHV WR H[SORLW WKDW NQRZOHGJH
DQGWKHWHPSODWHWKH\VHOIRUJDQLVHDURXQGLV«WKHSUREOHPRIVHTXHQFHWKDW
GHILQHV LQQRYDWLRQ RSSRUWXQLW\ +HQFH LQQRYDWLRQ V\VWHPV DUH HPHUJHQW
SKHQRPHQDFUHDWHGIRUDSXUSRVHWKH\ZLOOFKDQJHLQFRQWHQWDQGSDWWHUQRI
FRQQHFWLRQDV WKHSUREOHPRI VHTXHQFHHYROYHVDQG WKH\DUH FRQVWLWXWHGDW
PLFUR VFDOH¶ 7KLV DUJXPHQW LPSOLHV WKDW LQQRYDWLRQ HFRORJLHV DUH
VSRQWDQHRXVO\ WUDQVIRUPHG LQWR LQQRYDWLRQ V\VWHPV ZKHQ DQ LQQRYDWLRQ
SUREOHPVHTXHQFHDULVHVDWDPLFURVFDOH7DNHIRU LQVWDQFHWKHH[DPSOHRI
HPHUJHQFH RI LQWUDRFXODU OHQV ,2/ LQYHQWLRQ DQG LQQRYDWLRQ V\VWHP
0HWFDOIHHWDOVD\WKDWµ7KLVLQYHQWLRQDQGLQQRYDWLRQV\VWHPGLG
QRWH[LVWQDWXUDOO\LWKDGWREHLQVWLWXWHGDQGWKHIRFXVIRULWVFRQVWUXFWLRQZDV
WKHHPHUJLQJSUREOHPVHTXHQFH¶ +HUH WKH\PRYH IURP WKHLU FRUUHFW LQLWLDO
VXSSRVLWLRQWRDQDUURZIRFXVRQLQQRYDWLRQSUREOHPVHTXHQFHDWPLFURVFDOH
ZKLFKVHHPVLQFRQVLVWHQWZLWKWKHYLHZVRIDXWKRUVVXFKDV/XQGYDOO&RRNH
DQG 0DOHUED ZKR FRQWULEXWHG WR PDNLQJ WKH FRQFHSW RI LQQRYDWLRQ V\VWHP
ZLGHO\ NQRZQ 7KRVH DXWKRUV VWXG\ LQQRYDWLRQ IURP D QHRLQVWLWXWLRQDOLVW
SHUVSHFWLYH HJ LQ WHUPV RI KLVWRULFDOO\ IRUPHG QHWZRUNHGUHODWLRQV DPRQJ
LQVWLWXWLRQV/H\GHVGRUIIDQG0H\HU7KHUHIRUHWKH\IRFXVRQWKH
ZLGHUPHDQLQJRILQQRYDWLYHDFWLYLWLHVGLUHFWLQJWKHLUUHVHDUFKHLWKHURQ1,6RU
5,6RU6,6 µ«WKURXJKDQRULHQWDWLRQ WKDW LVQRW OLPLWHG WR WKHEHKDYLRXURI
ILUPVDW WKH IRUHIURQW RIZRUOG¶V WHFKQRORJ\ RU WR LQVWLWXWLRQVGRLQJ WKHPRVW
DGYDQFHG VFLHQWLILF UHVHDUFK DOWKRXJK LQ VRPH FRXQWULHV WKH IRFXV LV KHUH
EXW LV PRUH EURDGO\ RQ WKH IDFWRUV LQIOXHQFLQJ «WHFKQRORJLFDO FDSDELOLWLHV¶
&RRNHHWDO

$WWKHFRUHRIWKHDUJXPHQWDERXWWKHLQQRYDWLRQSUREOHPVHTXHQFHLVWKHUROH
RIWKHPDUNHW3URSRQHQWVRILQQRYDWLRQHFRORJ\FRQFHLYHLQQRYDWLRQV\VWHPV
DV EHLQJ HPEHGGHG LQPDUNHW SURFHVVHV 7KHUHIRUH WKH\ DSSHDU FULWLFDO RI
QHRLQVWLWXWLRQDOLVWV ZKR ZLWKLQ WKH ZLGHU LQQRYDWLRQ V\VWHP DSSURDFK HJ
1,6 RU 5,6 RU 6,6 SODFH PRUH LPSRUWDQFH RQ WKH UROH RI QRQPDUNHW
LQVWLWXWLRQVDQGSURFHVVHVLQIRVWHULQJLQQRYDWLRQ7KXVDFFRUGLQJWR0HWFDOIH
DQG 5DPORJDQ   µ«NQRZOHGJH RI PDUNHW RSSRUWXQLW\ LV FUXFLDO WR
LQQRYDWLRQ«PXFKLQQRYDWLRQUHOHYDQWNQRZOHGJHLVJHQHUDWHGE\H[SHULHQFH
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DQG DZDUHQHVV RI WKH PDUNHW SURFHVV«&RQVHTXHQWO\ D VXSSO\ RULHQWHG
WKHRU\RILQQRYDWLRQV\VWHPVPLVVHVKDOIRIWKHVWRU\¶:KLOVWRWKHULQQRYDWLRQ
V\VWHPVWKHRULVWVPLJKWDJUHHWKDW LQPDQ\FRQWH[WVWKHPDUNHW LVH[WUHPHO\
LPSRUWDQW WKH\ PLJKW DOVR SRLQW RXW WKDW LI RQH ORRNV DW WKH KLVWRULFDO
GHYHORSPHQWRIFDSLWDOLVPRQHFDQUHDOLVH LQVRPHDUHDVDQGLQGXVWULHVWKH
UROHRIWKHPDUNHWLQVWLWXWLRQVKDVEHHQOHVVLPSRUWDQWIRULQQRYDWLRQWKDQWKH
UROHRIWKHVWDWHDWQDWLRQDOUHJLRQDODQGVHFWRUDOOHYHOV)UHHPDQDQG6RHWH
 0HWFDOIH DQG 5DPORJDQ VHHP WR GRZQSOD\ WKH UROH RI QRQPDUNHW
YDOXHVVXFKDVFXOWXUDODQGPRUDOYDOXHVDQGUHJLRQDODQGWHUULWRULDOLGHQWLWLHV
LQ IRUPLQJ FRQQHFWLRQV DQG IRVWHULQJ FRRSHUDWLRQ EHWZHHQ GLIIHUHQW DFWRUV
ZLWKLQ WKH LQQRYDWLRQ V\VWHP +RZHYHU DV 1HOVRQ DQG:LQWHU  KDYH
HDUO\ SRLQWHG RXW D µXVHIXO WKHRU\ RI LQQRYDWLRQ¶ FDQ QHYHU QHJOHFW VXFK
YDOXHV DQG WKH YDULHW\ RI LQVWLWXWLRQDO VWUXFWXUHV VXSSRUWLQJ LQQRYDWLRQ LQ
GLIIHUHQWDUHDVDQGLQGXVWULHV

$VZLOOEHFRPHFOHDU LQRXUHPSLULFDOVWXG\RI&DPEULGJHLQQRYDWLRQV\VWHP
WKH KLVWRULFDO GHYHORSPHQW RI WKH VRFLDO GLYLVLRQ RI ODERXU DQG QRQPDUNHW
YDOXHV LQFOXGLQJ FXOWXUH DQG LGHQWLW\ SOD\ D FUXFLDO UROH LQ SXEOLFSULYDWH
LQWHUUHODWLRQVRIELRWHFKLQQRYDWLRQ7KLVVXSSRUWV+LFNLH¶VLWDOLFV
DGGHGH[SODQDWLRQRIWKHPRVWLPSRUWDQWDQGLQWHUQDWLRQDOLVHGUHJLRQVZKDW
KHFDOOVislands of innovationDVµ«WKRVHZLWKHLWKHUDORQJLQGXVWULDOKLVWRU\
D ORQJ KLVWRU\ RI DFDGHPLF VFLHQWLILF UHVHDUFK RU ERWK¶ )XUWKHUPRUH RXU
DUJXPHQWLVLQOLQHZLWK&RRNH¶VSRVLWLRQWKDWµ7KHHOHPHQWVRIVKDUHGFXOWXUH
WHUULWRU\ DQG GHYROYHG DGPLQLVWUDWLYH DQGRU SROLWLFDO RUJDQLVDWLRQ SURYLGH
LPSRUWDQWGLPHQVLRQVRIWKHLQVWLWXWLRQDOVHWWLQJIRULQQRYDWLRQDQGRWKHUSROLF\
GHYHORSPHQW¶ &RRNH HW DO   3URSRQHQWV RI LQQRYDWLRQ HFRORJ\
FRQFHLYH WKH LQVWLWXWLRQDO VHWWLQJ IRU LQQRYDWLRQ DV SUHGRPLQDWHO\ PDUNHW
EDVHG7KXVWKH\WHQGWRLGHQWLI\LQQRYDWLRQZLWKWKHPDUNHWDQGVXJJHVWWKDW
µ«WKH VWDWHZRUNVZLWK WKH LQVWLWXWHG JUDLQ RI WKHPDUNHW SURFHVV¶ 0HWFDOIH
DQG5DPORJDQ   7KHLU LGHQWLILFDWLRQ GRHV QRW VHHP WR EH FRUUHFW
$OWKRXJK WKH UHODWLRQVKLS EHWZHHQ LQQRYDWLRQ DQG WKH PDUNHW FDQQRW EH
GHQLHG LW LV FOHDU WKDWQRW DOO LQQRYDWLRQ LVPDUNHWOHG7KHUHDUHQXPEHURI
SURGXFW DQG SURFHVV LQQRYDWLRQV ZKLFK DUH OHG E\ WKH VWDWH 7KLV LV VR
HVSHFLDOO\LQPDUNHWVZKLFKDUHFKDUDFWHULVHGE\ZHDNQHVVHVRUHYHQIDLOXUH
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
3. Empirical case study methodology
7KH HPSLULFDO UHVHDUFK XQGHUSLQQLQJ WKLV SDSHU IRFXVHV RQ SXEOLFSULYDWH
LQWHUUHODWLRQVRIELRWHFKLQQRYDWLRQLQWKH5,6RI&DPEULGJH$VLVZHOONQRZQ
ELRWHFK LQQRYDWLRQ GHSHQGV RQ QHZ ELRVFLHQWLILF NQRZOHGJH DQG FRPSOH[
LQWHUDFWLRQV EHWZHHQ YDULRXV SXEOLF DQG SULYDWH DFWRUV )RU WKLV UHDVRQ WKH
DFWLYLWLHV RI GHGLFDWHG ELRWHFKQRORJ\ ILUPV '%)V UHVHDUFK ODERUDWRULHV
YHQWXUHFDSLWDOLVWVFRQVXOWDQWVDFFRXQWDQWVKRVSLWDOVDQGRWKHUDFWRUVKDYH
KLVWRULFDOO\ FOXVWHUHG 3RUWHU  LQ SDUWLFXODU JHRJUDSKLFDO DQG SROLWLFDO
XQLWV &RRNH  IRUPLQJ 5,6 0RUH UHFHQW UHVHDUFK &RRNH D
ELQWRWKLVSKHQRPHQRQLQGLFDWHVWKHULVHRIELRVFLHQFHPHJDFHQWUHVLQ
VHYHUDO XQLYHUVLW\IRFXVHG ORFDWLRQV LQFOXGLQJ &DPEULGJH ,Q WKH VRFLR
HFRQRPLF FRQWH[W RI WKHVH FHQWUHV SUR[LPDWH EXVLQHVV LQWHUDFWLRQV IRU
NQRZOHGJHJHQHUDWLRQDQGFRPPHUFLDOLVDWLRQWDNHSODFHDPRQJ'%)VSXEOLF
UHVHDUFKRUJDQLVDWLRQVYHQWXUHFDSLWDOILUPVDQGSXEOLFSROLF\LQVWLWXWLRQV$V
D UHVXOW RI LW UHVHDUFKHUV VXFK DV &RRNH F DOUHDG\ DUJXH WKDW
µWUDGLWLRQDO SKDUPDFHXWLFDO LQGXVWU\¶ 3KDUPD KDV EHHQ µIRUFHG¶ E\ VPDOO
'%)VWREHFRPHVXSSOLFDQWVRIWKHNQRZOHGJHFDSDELOLWLHVRIVPDOOXQLYHUVLW\
VSLQRXWFRPSDQLHV

,QGHSHQGHQWO\RIZKHWKHU&RRNH¶VDUJXPHQWLVFRUUHFWDV\VWHPDWLFVWXG\RI
&DPEULGJH¶V KLVWRULFDO GHYHORSPHQW DQG WKH LQWHUUHODWLRQV EHWZHHQ GLIIHUHQW
SXEOLF DQG SULYDWH DFWRUV ZLWKLQ LWV ELRFOXVWHU FDQ SURYLGH WKH JURXQGV IRU
GHPRQVWUDWLQJ HPSLULFDOO\ WKH UHGXFWLRQLVP DQG IXQFWLRQDOLVP RI WKH QHR
HYROXWLRQDU\ WKHRU\ RI NQRZOHGJH HFRORJ\ RU HFRV\VWHP UHYHDOLQJ DW WKH
VDPH WLPH WKH UROH RI VRFLDO GLYLVLRQ RI ODERXU DQG QRQPDUNHW YDOXHV LQ
UHJLRQDOLQQRYDWLRQDQGGHYHORSPHQW

2XU FDVH VWXG\ RI SXEOLFSULYDWH LQWHUUHODWLRQV LQ WKH &DPEULGJH ELRWHFK
FOXVWHU LV EDVHG RQ WZR PHWKRGV RI GDWD JDWKHULQJ )LUVWO\ GRFXPHQWDU\
DQDO\VLV WKDW LQFOXGHV DFDGHPLF MRXUQDO DUWLFOHV SROLF\ SDSHUV DQG UHSRUWV
'%) ZHEVLWHV FRPSDQ\ EURFKXUHV DQG SUHVV DUWLFOHV LQFOXGLQJ KLVWRULFDOO\
UHOHYDQWPDWHULDOV IURPDSUHYLRXV VWXG\ 0DVVH\HW DO  6HFRQGO\ LQ
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GHSWKLQWHUYLHZVZLWKDUDQJHRISXEOLFDQGSULYDWHDFWRUVLQFOXGLQJKLJKOHYHO
PDQDJHUVRIELRWHFKFRPSDQLHVDQGLQGXVWU\VWDNHKROGHUVSROLF\PDNHUVDQG
VFKHPHPDQDJHUVVFLHQWLVWVDQGOLIHVFLHQFHFRQVXOWDQWV

6LQFH$XJXVW  UHFHQW UHOHYDQW GRFXPHQWV KDYHEHHQFROOHFWHGDQG
IDFHWRIDFH LQWHUYLHZV KDYH EHHQ FRQGXFWHG LQ WKH UHJLRQ RI &DPEULGJH
7H[WXDO UHSUHVHQWDWLRQV RI WKHVH TXDOLWDWLYH GDWD KDYH EHHQ DQDO\VHG DQG
LQWHUSUHWHGLQVXFKDZD\WKDWSURYLGHDQLQGHSWKXQGHUVWDQGLQJRIKLVWRULFDOO\
IRUPHGLQWHUUHODWLRQVEHWZHHQSXEOLFDQGSULYDWHDFWRUVLQELRWHFKQRORJ\

4. The Case of public-private inter-relations of biotech innovation in 
Cambridge

7KH ZLGHU LQQRYDWLRQ V\VWHP LQ &DPEULGJH LV FRQVWLWXWHG E\ D QXPEHU RI
LQWHUUHODWLRQV EHWZHHQ KLJKWHFK FOXVWHUV RI ILUPV LQFOXGLQJ '%)V SXEOLF
VHFWRU RUJDQLVDWLRQV DQG SROLF\ LQVWLWXWLRQV UHIOHFWLQJ D ORQJ SURFHVV RI
KLVWRULFDO GHYHORSPHQW RI WKH VRFLDO GLYLVLRQ EHWZHHQ PHQWDO DQG PDQXDO
ODERXU0DVVH\HWDO7KLVSURFHVVFDQQRWEHVHHQRQO\LQWHUPVRIWKH
VRFLDO GLVWULEXWLRQ RI RFFXSDWLRQV LQ WKH HFRQRP\ EXW DOVR LQ WHUPV RI WKH
VSDWLDOGLYLGHVEHWZHHQµ1RUWK6RXWK¶DQGµ:HVW(DVW¶LQWKH8QLWHG.LQJGRP
7KXVWKHVRFLDOGLYLVLRQEHWZHHQGLUHFWSURGXFWLRQDQGDFDGHPLDRULJLQDWHG
IURPWKHLQGXVWULDOUHYROXWLRQVHHPVWREHWKHPDLQUHDVRQZK\µ«XSWRDERXW
WKHPLGQLQHWHHQWKFHQWXU\&DPEULGJHZDVDXQLYHUVLW\DQGPDUNHWWRZQDQG
PRUHUHFHQWO\LQWKHSHULRGDUHJLRQDOFHQWUH¶643

,Q FRQWUDVW WR LQGXVWULDOLVHG UHJLRQV VXFK DV 0DQFKHVWHU DQG %LUPLQJKDP
&DPEULGJHVWDUWHGJURZLQJ LQWKHVHFRQGKDOIRIWKHQLQHWHHQWKFHQWXU\DVD
UHVXOWRIWKHH[SDQVLRQRIWKHXQLYHUVLW\LWVHOILELG,QGHHGWKHGLYLVLRQRI
ODERXU ZLWKLQ VFLHQWLILF GLVFLSOLQHV OHG GHSDUWPHQWV VXFK DV SK\VLFV DQG
ELRFKHPLVWU\ WREHFRPHWRSUHVHDUFKFHQWUHVZRUOGZLGH7KLVKRZHYHUGLG
QRWKDYHVXEVWDQWLDO LPSDFWRQWKH LQGXVWULDOGHYHORSPHQWRI WKHUHJLRQ7KH
JDSEHWZHHQDFDGHPLDDQGGLUHFWSURGXFWLRQUHPDLQHGXQDEULGJHGXSWRWKH
¶V QRW EHFDXVH WKHUH ZDV QR QHHG IRU HFRQRPLF GHYHORSPHQW LQ
&DPEULGJH EXW EHFDXVH RI VHSDUDWLRQV RI WKH VRFLDO GLYLVLRQ RI ODERXU 7KH
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ODWWHU LQFOXGHGFHUWDLQHOHPHQWVRIHOLWLVPDQG LGHRORJLFDO MXVWLILFDWLRQVZKLFK
IRXQG H[SUHVVLRQ LQ +ROIRUG¶V UHSRUW SXEOLVKHG LQ  $FFRUGLQJ WR WKDW
UHSRUW µ«&DPEULGJH VKRXOG UHPDLQ SUHGRPLQDWHO\ D XQLYHUVLW\ WRZQ RI
QDWLRQDO LPSRUWDQFH DQG LQWHUQDWLRQDO UHSXWDWLRQ :KLOH WKH EURDGHU UROH RI
&DPEULGJHDVDVXEUHJLRQDOFHQWUHZDVUHFRJQLVHGWKHH[SOLFLWFRQFHUQZDV
WKDW FRQWLQXDWLRQ RI WKH SRVW¶V SDFH DQG SDWWHUQ RI JURZWK ZRXOG
LUUHYRFDEO\ GDPDJH WKRVH TXDOLWLHV WKDW PDGH &DPEULGJH VXFK D VSHFLDO
SODFH¶LELG7KH+ROIRUGUHSRUWSURSRVHGUHGXFWLRQRIWKHUDWHRIJURZWKRI
&DPEULGJH DQG GLVFRXUDJHG ODUJHVFDOH GLUHFW SURGXFWLRQ DFWLYLWLHV 7KH
UHSRUW ZDV HQGRUVHG E\ WKH FRQVHUYDWLYH JRYHUQPHQW LQ  DQG OHG WR
SROLFLHVRIWLJKWSODQQLQJFRQWUROVLQ&DPEULGJH$VDUHVXOWRIWKRVHSROLFLHVD
QXPEHU RI KLJKWHFK LQGXVWU\ LQYHVWPHQWV ZHUH GLVDOORZHG $PRQJ WKH
IDPRXVRQHVZHUHWKH7XEH,QYHVWPHQWV5	'ODERUDWRU\WKDWZDVGLVDOORZHG
DQG LQVWHDG LWZDV VHW XS LQ+LQ[WRQ+DOO MXVW RXWVLGH&DPEULGJH DQG ,%0
WKDW ZDV UHIXVHG SHUPLVVLRQ WR HVWDEOLVK LWV (XURSHDQ ODERUDWRU\ LQ
&DPEULGJH

,WPLJKWEHDUJXHGWKDWWKHVHLGHRORJLFDODQGSROLWLFDOLQWHUYHQWLRQVWRPDLQWDLQ
WKH WUDGLWLRQDOVHSDUDWLRQVRI WKHVRFLDOGLYLVLRQRI ODERXU LQ&DPEULGJHZHUH
DJDLQVW WKH QDWLRQDO G\QDPLF RI %ULWLVK FDSLWDOLVP WRZDUGV LQIRUPDWLRQ
WHFKQRORJ\ )UHHPDQ DQG 6RHWH   DQG UHVXOWHG LQ WKH XQHYHQ
GHYHORSPHQWRIUHJLRQDOHQYLURQPHQWRIHQWUHSUHQHXUVKLSDQGLQQRYDWLRQ$V
RQHLQWHUYLHZHHSXWLWµ:KHQZHVWDUWHG>LQWKHV@WKHUHZDVQRFXOWXUHRI
HQWUHSUHQHXUVKLS LQ&DPEULGJH ,W ZDV QRW DQ HQWUHSUHQHXULDO DUHD¶ ([WUDFW
$QRWKHULQWHUYLHZHHVWUHVVHGWKDWµ«WKHLGHDRIELJFRPSDQLHVPRYLQJLQWR
&DPEULGJHLVDYHU\UHFHQWLGHD+LVWRULFDOO\WKDW¶VQRWEHHQWKHZD\WKDWWKH
&DPEULGJHFOXVWHUKDVHYROYHGDWDOOTXLWHWKHRSSRVLWH¶([WUDFW

7KLV LPSOLHV WKDW WKH &DPEULGJH VRFLDO HQYLURQPHQW RI NQRZOHGJH DQG
LQQRYDWLRQSDUWRIZKLFKLVELRVFLHQFHDQGELRWHFKQRORJ\GLGQRWFRPHDERXW
VPRRWKO\ DV DQ DGDSWLYH HFRORJ\ RU HFRV\VWHP OLNH IRU LQVWDQFH D KHDWK
$XEXVVRQ5DWKHULWZDVKLVWRULFDOO\IRUPHGDVDQXQHYHQSURFHVVRI
WKHVRFLDOGLYLVLRQRI ODERXUDQGSROLWLFDODQGVRFLDODFWLRQVZKLFKUHVXOWHG LQ
QHZ LQVWLWXWLRQDO GHYHORSPHQW ,QGHHG DV0DVVH\ HW DO   SRLQW RXW
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µ«WKH JDS EHWZHHQ GLUHFW SURGXFWLRQ DQG DFDGHPLD KDV EHHQ LQWHUSUHWHG
IURPWKHVRI+DUROG:LOVRQWRWKHUHFHQWGHFDGHRI0DUJDUHW7KDWFKHU
DVDFUXFLDOSUREOHPZKLFK LW LVHVVHQWLDO WR UHVROYH¶7KLV LQWHUSUHWDWLRQZDV
DOVRVXSSRUWHGE\WKHXQLYHUVLW\7KHUHIRUHLWPLJKWEHDUJXHGWKDWWKHV
ZHUH D SHULRG RI WZR EUHDNWKURXJKV LQ WKH GHYHORSPHQW RI &DPEULGJH¶V
NQRZOHGJH DQG LQQRYDWLRQ HQYLURQPHQW )LUVWO\ ELJ JRYHUQPHQW LQYHVWPHQWV
LQVFLHQFHDQGWHFKQRORJ\WRRNSODFHLQDQGDURXQG&DPEULGJHLQFOXGLQJWKH
EXLOGLQJ RI WKH 0HGLFDO 5HVHDUFK &RXQFLO 05& ODERUDWRU\ RI PROHFXODU
ELRORJ\ 6HFRQGO\ LW ZDV UHDOLVHG WKDW WKH XQLYHUVLW\¶V RZQ YLWDOLW\ ZRXOG
GHSHQG RQ LWV RXWVLGH OLQNV DQG WKH EHQHILWV RI WHFKQRORJLFDO UHYROXWLRQ
7KHUHIRUHLWZDVWKHXQLYHUVLW\WKDWVHWXSDVXEFRPPLWWHHWRSURGXFHWKHVR
FDOOHG 0RWW UHSRUW 7KH UHSRUW ZDV SXEOLVKHG LQ  DQG µ«DGGUHVVHG
GLUHFWO\WKHQHHGWRVWUHQJWKHQWKHLQWHUDFWLRQEHWZHHQWHDFKLQJDQGVFLHQWLILF
UHVHDUFK RQ WKH RQH KDQG DQG LWV DSSOLFDWLRQ LQ LQGXVWU\ PHGLFLQH DQG
DJULFXOWXUHRQWKHRWKHU¶643

7KH0RWW UHSRUW KDGD FUXFLDO LPSDFW RQ VFLHQWLVWV¶ DWWLWXGHVDQG WKH FRXQW\
SODQQLQJ DXWKRULW\ WRZDUGV KDYLQJ D VFLHQFHEDVHG LQGXVWU\ LQ &DPEULGJH
LELG7KXV LW OHGWRSROLFLHVRI LQGXVWULDOGHYHORSPHQWDQGWKHIRUPDWLRQ
RIQHZKLJKWHFK ILUPVHVSHFLDOO\ LQFRPSXWLQJ ,QDQXPEHURI WKHVH
ILUPV IRXQGHG WKH&DPEULGJH&RPSXWHU*URXSZKLOHHDUOLHU IRUPDWLRQVVXFK
DVWKH&DPEULGJH&RQVXOWDQWVLELG$WKUH\HSOD\HGDQLPSRUWDQW
UROH LQ WUDQVIHUULQJ NQRZOHGJH IURP WKH XQLYHUVLW\ WR FRPSDQLHV DQG LQ
VSLQQLQJRXWQHZYHQWXUHV

,QDGGLWLRQWRDOOWKHVHGHYHORSPHQWVWKDWUHVXOWHGLQWKHDFFXPXODWLRQRIQHZ
KLJKWHFK DQG PDQDJHULDO NQRZOHGJH LQ &DPEULGJH WKH OHQGLQJ SROLFLHV RI
ILQDQFLDO RUJDQLVDWLRQV VXFK DV %DUFOD\V SURYLGHG VHHG FDSLWDO IRU VWDUWXSV
DQG \RXQJ FRPSDQLHV LQ KLJKWHFKQRORJ\ $V RQH LQWHUYLHZHH VDLG µ:KDW
%DUFOD\VGLGZDVWRSURYLGHHIIHFWLYHO\HTXLW\WKURXJKRYHUGUDIWLQDQXPEHURI
FDVHV IRUZKLFK >EDQN@PDQDJHUVZRXOGKDYHEHHQVDFNHG WRGD\«DQG WKH
QXPEHURIFRPSDQLHVJUHZIURPWZHQW\LQWRDURXQGWKUHHKXQGUHGVL[W\
LQ WKHPLGV¶ ([WUDFW$OWKRXJKPRVWFRPSDQLHVDW WKDW WLPHZHUH LQ
HOHFWURQLFV HQJLQHHULQJ DQG VRIWZDUH WKHUH ZHUH DOVR D IHZ ELRWHFKV
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HPHUJLQJ IRU LQVWDQFH ,4 %LR DQG &DPEULGJH /LIH 6FLHQFHV +RZHYHU D
QXPEHU RI WKHVH QHZ KLJKWHFK FRPSDQLHV JUHZ EHFDXVH RI WKHLU
LQWHUUHODWLRQVZLWK WKHXQLYHUVLW\DQGUHVHDUFK ODERUDWRULHVVXFKDV WKH05&
ODERUDWRU\RIPROHFXODUELRORJ\6RPHLQWHUUHODWLRQVZHUHFOHDUO\IRUPHGLQWKH
HQYLURQPHQWRIWKH&DPEULGJH6FLHQFH3DUN&637KHFUHDWLRQRIWKH&63
ZDV D SROLWLFDO GHFLVLRQ EDFNHG E\ WKH0RWW UHSRUW $V0DVVH\ HW DO 
SRLQWRXWWKLVGHFLVLRQZDVWDNHQLQUHVSRQVHWRWKHXQLYHUVLW\QHHGVIRU
µVFLHQFHEDVHG¶ LQGXVWU\ WKH FLW\ FRXQFLO QHHGV IRUPRUH MREV DQG WKH ORFDO
HPSOR\HUV QHHGV IRU KRXVLQJ 7KH FUHDWLRQ RI WKH &63 FDQ EH VHHQ DV D
FUXFLDO LQLWLDWLYH WRZDUGVFRQVWUXFWLQJD5,6 LQ WKHDUHDRI&DPEULGJH2WKHU
LQLWLDWLYHVLQFOXGHWKHFUHDWLRQRI6W-RKQ¶V,QQRYDWLRQ&HQWUHLQWKHVDQG
WKH IRUPDWLRQ RI QHWZRUNV VXFK DV WKH (DVW 5HJLRQ %LRWHFKQRORJ\ ,QLWLDWLYH
(5%,DQGWKH&DPEULGJH1HWZRUNLQWKHV,QIDFWDV$WKUH\H
REVHUYHV WKH ZKROH µ«SHULRG VLQFH WKH ODWH V KDV EHHQ PDUNHG E\ D
JURZLQJWKLFNQHVVRILQVWLWXWLRQVLQWKH&DPEULGJHDUHD¶

&HUWDLQO\ DOO WKHVH LQVWLWXWLRQDO LQLWLDWLYHVZKLFKKDGDFUXFLDO LPSDFWRQ WKH
IRUPDWLRQ RI&DPEULGJH ELRWHFK FOXVWHU FDQQRW EH VHHQ LQ DEVWUDFWLRQ IURP
WKH ZLGHU HFRQRPLF DQG SROLWLFDO FRQWH[W RI WKH V 'XH WR QHROLEHUDO
SROLFLHV RI WKH 7KDWFKHU JRYHUQPHQWV WKH µ1XPEHUV RI ZKROO\ XQLYHUVLW\
ILQDQFHGIXOOWLPHDFDGHPLFVWDII«GURSSHGIURPLQWRLQ
¶ 0DVVH\ HW DO  ZKLOH WKH QXPEHUV RI XQHPSOR\HG LQ WKH
SULYDWHVHFWRUJUHZGUDPDWLFDOO\  GXH WR WKH IDFW WKDWD ORW RI ELJ WUDGLWLRQDO
FRPSDQLHV VXFK DV &DPEULGJH 6FLHQWLILF ,QVWUXPHQWV ZHUH DFTXLUHG DQG
GRZQVL]HG *DUQVH\ DQG +HIIHUQDQ  )RU WKH &DPEULGJH UHJLRQ WKLV
PHDQW D SRRO RI KLJKO\ TXDOLILHG LQGLYLGXDOV ZLWK ERWK WKH VFLHQWLILF DQG
PDQDJHULDONQRZKRZWRVWDUWXSQHZVFLHQFHEDVHG ILUPV ,WFDQEHDUJXHG
WKDWWKHGHYHORSPHQWRIWKH&DPEULGJHELRFOXVWHULVGXHWRWKRVHLQGLYLGXDOV
DV ZHOO DV WR IDFLOLWDWRUV ERWK LQGLYLGXDOV DQG RUJDQLVDWLRQV RI QHWZRUN
FRQQHFWLRQV$VRQHLQGLYLGXDO IDFLOLWDWRUVDLG µ«WKHWKLQJZHKDGWRGRZDV
WRWU\KHOSFUHDWHDFXOWXUHRIHQWUHSUHQHXUVKLSDQGZHGLGWKDWE\LGHQWLI\LQJ
DQG SURPRWLQJ UROHPRGHOV«DQG DOVR E\ GRLQJ D ORW RI SUHVV UHOHDVHV DQG
JRLQJ DURXQG DQG WDONLQJ WR HQFRXUDJH SHRSOH DV , VD\ XVLQJ UROH PRGHOV
DERXW WKH EHQHILWV RI HQWUHSUHQHXUVKLS «7KLV FRUUHVSRQGHG LQ WKH ¶V
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UHDOO\ ZLWK WKH GRZQVFDOLQJ RI D ORW RI FRPSDQLHV FORVLQJ GRZQ«LQ
&DPEULGJHVRWKHUHZDVDORWRIRSSRUWXQLW\WRKHOSSHRSOHVWDUWEXVLQHVVDQG
0UV7KDWFKHUDOVRKHUSKLORVRSK\«ZDVH[WUHPHO\KHOSIXOSURPRWLQJWKHLGHD
RIVWDQGLQJRQ\RXURZQIHHWDQGGRLQJLW\RXUVHOI«¶([WUDFW7KHLGHDRI
HQWUHSUHQHXUVKLSZDV DOVR FHQWUDO LQ WKH1HZ/DERXU SKLORVRSK\7KXV WKH
%ODLU JRYHUQPHQW LQ WKH HQG RI V LQWURGXFHG D QXPEHU RI SROLFLHV WR
SURPRWH HQWUHSUHQHXUVKLS )RU LQVWDQFH DV WKH LQWHUYLHZHH SRLQWHG RXW
µ«ZLWKWKHDGYHQWRIWKH%ODLUJRYHUQPHQWWKHUHEHFDPHDFRPSHWLWLRQWRVHW
XS HQWUHSUHQHXUVKLS FHQWUHV VR DOO XQLYHUVLWLHV ZHUH DOORZHG WR ELG LQ WKLV
FRPSHWLWLRQ«¶([WUDFW

+RZHYHULWEHFRPHVFOHDUWKDWWKHERWWRPXSGHYHORSPHQWRIWKH&DPEULGJH
ELRFOXVWHU ZDV QRW VSRQWDQHRXV5DWKHU LW ZDV D FRPELQDWLRQ RI WKH VRFLDO
GLYLVLRQRIODERXUWKDWVWUHQJWKHQWKHXQLYHUVLW\5	'DQGWKHZLGHUHFRQRPLF
DQGSROLWLFDO VLWXDWLRQRI WKHVDQGV LQFOXGLQJQHROLEHUDO LGHRORJ\
DQG 1HZ /DERXU SROLWLFV $V DQRWKHU LQWHUYLHZHH SXW LW µ«&DPEULGJH LV D
UHVHDUFK FOXVWHU LWV QRW VR PXFK D SURGXFWLRQ FOXVWHU DQG WKDW¶V D YHU\
LPSRUWDQW GLIIHUHQFH LWV UHVHDUFKEDVHG UHVHDUFK DQG ZKHQ SURGXFWLRQ
HYHQWXDWHLWVRIWHQGRQHHOVHZKHUHXQGHUOLFHQFHRUZKDWHYHUQRWGRQHKHUH¶
([WUDFW

7RGD\ WKHUH DUHPRUH WKDQ  ELRWHFK FRPSDQLHV LQ WKH&DPEULGJH DUHD
DQG  ELRWHFK H[SHUWLVH VHUYLFH SURYLGHUV $OVR WKHUH DUH PRUH WKDQ 
UHVHDUFKLQVWLWXWHVDQGXQLYHUVLWLHVPXOWLQDWLRQDOVLQSKDUPDFHXWLFDODJUR
ELRDQGIRRGDQGKRVSLWDOVLQYROYHGLQELRWHFKUHVHDUFK(5%,7KH
8QLYHUVLW\RI&DPEULGJHUHPDLQVDWWKHFHQWUHRIWKLVFOXVWHUPDLQO\EHFDXVH
µ«WZHOYH GLIIHUHQW XQLYHUVLW\ GHSDUWPHQWV ZHUH WKH VRXUFH RI IRUW\ WZR
FRPSDQLHVLQELRWHFKUHFRJQLVHGE\WKHXQLYHUVLW\DVVSLQRXWV¶*DUQVH\DQG
+HIIHUQDQ   $V PDQ\ LQWHUYLHZHHV UHFRJQLVHG µ&OHDUO\ WKH
XQLYHUVLW\¶VH[LVWHQFHKDVEHHQYLWDOWRWKHJURZWKRIKLJKWHFKDQGELRWHFKLQ
WKH&DPEULGJHDUHD¶([WUDFW2XUHPSLULFDOVWXG\LQGLFDWHV WKUHHUHDVRQV
IRUWKLVILUVWO\KLJKO\UHVSHFWHGVFLHQWLVWVVHFRQGO\EUDQGQDPHDQGWKLUGO\
VNLOOHGJUDGXDWHV6SHFLILFDOO\&DPEULGJHLVZHOONQRZQIRULWV1REHO3UL]H
ZLQQHUV LQ VFLHQFHV HVSHFLDOO\ LQ PHGLFLQH DQG FKHPLVWU\ $OVR WKHUH DUH
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RYHU  VWXGHQWV DQG  UHVHDUFK JURXSV ZLWKLQ OLIH VFLHQFHV (5%,
$VPDQ\LQWHUYLHZHHVVWUHVVHGLQ&DPEULGJHµ«\RXKDYHJRWDORWRI
YHU\EULJKWLQWHOOLJHQWSHRSOH«¶([WUDFW7KLVLQFRPELQDWLRQZLWKµ«DORWRI
LQQRYDWLRQV «IURP FURVV RYHU WHFKQRORJLHV FRQYHUJHQFH RI GLYHUJHQW
WHFKQRORJLHV «¶ ([WUDFW  UHVXOWV LQ PDLQWDLQLQJ &DPEULGJH DV D EUDQG
QDPHRIVFLHQFHDQGWHFKQRORJ\7KLVEHFRPHVFOHDULQWKHIROORZLQJH[WUDFW
µ«EUDQG LVSUREDEO\ WKHELJJHVW WKLQJ LI \RXVD\DUHDELRVFLHQFHFRPSDQ\
IURP&DPEULGJH,GRQRWWKLQNWKHUHLVDQ\ERG\LQWKHZRUOGZKRZRQ¶WVLWXS
DQG WDNH QRWLFH«¶ ([WUDFW  ,QGHHG D QXPEHU RI VPDOO '%)V WU\ WR EH
DVVRFLDWHGZLWK&DPEULGJHZKLOHSXEOLFRUQRQSURILWRUJDQLVDWLRQVVXFKDV6W
-RKQ¶V ,QQRYDWLRQ&HQWUHDQG%DEUDKDP%LRFRQFHSWV LQFUHDVLQJO\RIIHUUHQW
DQGDGGUHVVIDFLOLWLHV7KLVJLYHVQHZFRPSDQLHVFUHGLELOLW\SURYLGLQJDWWKH
VDPH WLPH D SODWIRUP IRU GHYHORSLQJ FRQQHFWLRQV ZLWK YDULRXV SXEOLF DQG
SULYDWHDFWRUVRI5,6LQ&DPEULGJH$VRQHLQWHUYLHZHHSXWLWµ«EHFDXVH\RX
GHYHORS LQ DQ DWWUDFWLYH ORFDWLRQZLWK ULJKW HQYLURQPHQW RI SHRSOH DQG5	'
DQG XQLYHUVLWLHV DQG VR RQ \RX GHYHORS D NLQG RI PRPHQWXP , VXSSRVH
:KDW KDSSHQV LV D VHULHV RI SURFHVVHV FRPH LQWR SOD\ ZKLFK WHQG WR
GLVVHPLQDWHLGHDVDQGNQRZOHGJHDQGNQRZKRZVRPHWLPHVLQUDQGRPZD\V
EXW LQ ZD\V ZKLFK WKURXJK FRPELQDWLRQ DQG VRPHWLPHV FROODERUDWLRQ E\
LQGLYLGXDOVUHVXOWLQDJURZWKRINQRZKRZZLWKLQDSRRORINQRZKRZZLWKLQD
UHJLRQ¶([WUDFW

,Q WKLV SRRO RI NQRZKRZ JUDGXDWHV 3K'V DQG SRVWGRFWRUDO UHVHDUFKHUV
SUREDEO\SOD\WKHPRVWLPSRUWDQWUROH7KH\QRWRQO\SURYLGHPHQWDOODERXUWR
'%)V WUDQVIHUULQJ NQRZOHGJH DQG VNLOOV EXW DOVR WKH\ IXQFWLRQ DV NQRWV
EHWZHHQ WKH XQLYHUVLW\ RU UHVHDUFK LQVWLWXWHV DQG SULYDWH ILUPV 7KHUHIRUH LW
PLJKW EH DUJXHG WKDW IURP ERWK HPSOR\PHQW DQG QHWZRUNLQJ SHUVSHFWLYHV
VSDWLDOSUR[LPLW\PDWWHUV7KLV LVVXSSRUWHGE\ WKH IROORZLQJH[WUDFW µ«EHLQJ
FORVH WR WKH XQLYHUVLW\ IRU D ORW RI FRPSDQLHV LV JRRG IURPDQ HPSOR\PHQW
SHUVSHFWLYHEHFDXVHWKH\KDYHJRWKLJKO\VNLOOHGSHRSOHRQWKHGRRUVWHS6R
LI WKH\ DUH LQ&DPEULGJH LW¶V HDVLHU WRPDNH FRQWDFWVZLWK WKHJRRGSHRSOH
DQG WU\DQGHPSOR\ WKHP¶ ([WUDFW7KHVL]HRI WKH&DPEULGJH UHJLRQ LV
DOVR YHU\ LPSRUWDQW IRU LQIRUPDO QHWZRUNLQJ 6XFK QHWZRUNLQJ SUHVXSSRVHV
IDFHWRIDFHFRQWDFWVZLWK UHOHYDQW LQGLYLGXDOV7KLVEHFRPHVFOHDU LQH[WUDFW
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 µ«&DPEULGJH WUDLQ VWDWLRQ IRU LQVWDQFH LV DQ H[WUHPHO\ JRRG SODFH WR
QHWZRUN LI \RX ZDQWHG WR LW GRHV KDSSHQ \RX NQRZ \RX DUH JRLQJ WR WKH
VDQGZLFKEDUWKHVHDUHDOOSODFHVZKHUHWKLQJVKDSSHQEHFDXVH&DPEULGJH
LVQRWDELJSODFHDQGWKHUHLVDKLJKFRQFHQWUDWLRQ¶$OVRFRQVLGHUH[WUDFW
µ«LQIRUPDO QHWZRUNLQJ RSSRUWXQLWLHV IRU PHHWLQJV EHWZHHQ SHRSOH VR WKDW
LGHDVFDQEHVSXQRIIFDQJHW WRJHWKHUD ORWRI WKDW$JDLQWKDW¶VZKHUHWKH
VPDOOVL]HRIWKHUHJLRQLVYHU\KDQG\DQGLW¶VTXLWHHDV\IRUWKDWVRUWRIWKLQJ
WRKDSSHQ¶

&HUWDLQO\ WKHVH RQJRLQJ DQG FRQWLQXDO LQIRUPDO UHODWLRQVKLSV LQ &DPEULGJH
DUH QRW QHFHVVDULO\ IDFLOLWDWHG E\ LQGLYLGXDO LQWHUHVWV RI VXUYLYDO OLNH LQ
HFRORJLHV RU HFRV\VWHPV5DWKHU WKH\ DUH VRFLDO UHODWLRQVKLSV IRUPHGXSRQ
WKHVRFLDOGLYLVLRQRI ODERXU7KLV LVFOHDU LQH[WUDFW µ«LI \RXKDYHJRWD
YHU\ ODUJHXQLYHUVLW\ZLWKPXOWLSOHGHSDUWPHQWVPXOWLSOHUHVHDUFKERGLHVDQG
LQDGGLWLRQFRPSDQLHVWKHQLQIDFWSHRSOHFDQVWD\WRJHWKHULQ WKHVDPHSDUW
RIWKHZRUOGDQG,WKLQNWKDW¶VRQHRIWKHWKLQJVWKDWZHIRXQGLQRXUFRPSDQ\
WKDWQRWRQO\\RXPLJKWHQGXSHPSOR\LQJDKXVEDQGWKHLUZLIHKDVFRQWLQXHG
WRZRUNLQWKHXQLYHUVLW\RUYLFHYHUVDDQGVRPHWLPHVDFWXDOO\WKH\ERWKFRPH
WR MRLQ«ZKHQ WKH\ UHDOLVH DFWXDOO\ LWV UDWKHU IXQ «¶ 6RFLDO UHODWLRQVKLSV
IRUPHGXSRQWKHGLYLVLRQRI ODERXUDUH IDFLOLWDWHGE\QRQPDUNHWYDOXHVVXFK
DVPXWXDOWUXVWDQGUHJLRQDOLGHQWLW\6SHFLILFDOO\PXWXDOWUXVWDSSHDUVWREHD
UHODWLYHO\VWURQJYDOXHZLWKLQLQIRUPDOQHWZRUNV7KLVLVVXJJHVWHGLQDQXPEHU
RI RXU LQWHUYLHZV )RU LQVWDQFH RQH LQWHUYLHZHH VDLG µ<RX JHW WR NQRZ
VRPHERG\\RXPHHWWKHP\RXUFKLOGUHQJRWRWKHVDPHVFKRRO LWVVHQVLEOH
DQG\RXILQG\RXKDYHVRPHWKLQJ LQFRPPRQ\RXFDQSKRQHWKDWSHUVRQXS
DQGVD\FDQ,KHPLJKWSXW\RXLQWRXFKZLWKDYHQWXUHFDSLWDOLVWZKRZRXOG
QRW HYHQ FRQVLGHU VHHLQJ VRPHERG\ LQ D VLPLODU FRPSDQ\¶ ([WUDFW 
$QRWKHU LQWHUYLHZHHVWUHVVHGWKDW µ«DORWRIVRFLDOQHWZRUNVDUHDERXWWUXVW¶
>([WUDFW@

0XWXDO WUXVW LV D OHVV LPSRUWDQW IDFWRU ZLWKLQ IRUPDO QHWZRUNV GXH WR WKHLU
VWUXFWXUDOSURFHVVHVRIFRQQHFWLYLW\,QDQ\FDVHLWPLJKWEHDUJXHGWKDWWKLV
QRQPDUNHW YDOXH LV DOVR SUHVXSSRVHG RI DQ\ VXFFHVVIXO FROODERUDWLYH
DUUDQJHPHQW $V LW EHFRPHV FOHDU LQ H[WUDFW  µ«LI \RX DUH HQWHULQJ WKH
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FROODERUDWLYH DUUDQJHPHQW«LW LV WKH TXDOLW\ RI WKDW UHODWLRQVKLS WKDW ZLOO
GHWHUPLQH KRZ ZHOO WKH SURMHFW SURJUHVVHV«VR >\RX@ KDYH WR WUXVW WKH
ILUP«DQG«WKHNH\SHUVRQDVZHOO¶ ,WPLJKWEHVDLGWKDWWKHYDOXHRIPXWXDO
WUXVWLVLQIOXHQFHGE\DQRWKHUQRQPDUNHWYDOXHQDPHO\UHJLRQDOLGHQWLW\2XU
HPSLULFDOGDWDVXJJHVW WKDWSHRSOHGRQRW LGHQWLI\ZLWK WKH UHJLRQ LQJHQHUDO
EXWZLWK WKH FLW\ WKH XQLYHUVLW\ DQG WKH FXOWXUHRI DFDGHPLFH[FHOOHQFH)RU
LQVWDQFHFRQVLGHUH[WUDFW µ7KHUH LVDVWURQJ LGHQWLW\ZLWK&DPEULGJHDQG
SHRSOHOLNHLW«WKHUHLVDORWRIKHULWDJHDQGFXOWXUHDURXQGQRZDVZHOODVLQ
WHUPV LI EHLQJ DQ RQJRLQJ FHQWUH RI H[FHOOHQFH«¶ 7KLV LPSOLHV WKDW SHRSOH
EHFRPH V\PEROLFDOO\ HPEHGGHG DQG WKHUHIRUH WKH\ DUHPRUH OLNHO\ WR WUXVW
SHRSOHDVVRFLDWHGZLWK&DPEULGJHWKDQDQ\RWKHUVXEVWDQWLDOUHJLRQ

+RZHYHUGHVSLWHWKHYDULRXVSXEOLFSULYDWHLQWHUUHODWLRQVLQ&DPEULGJHWKHUH
DUH IUDJPHQWDWLRQV GLVFRQWLQXLWLHV DQG FRQIOLFWV 7KHVH VRFLDO SKHQRPHQD
WDNHSODFHLQWKHFRQWH[WRIPRUHIRUPDOLQWHUUHODWLRQVQRWZLWKLQEXWEHWZHHQ
GLIIHUHQW SURIHVVLRQDO QHWZRUNV WKH XQLYHUVLW\ DQGRU UHVHDUFK LQVWLWXWHV DQG
FRPSDQLHV)RU LQVWDQFHRQH LQWHUYLHZHHVDLG WKDW µ«EHFDXVH&DPEULGJH LV
VXFK D ELJ XQLYHUVLW\ KLVWRULFDOO\ DQG KDV D JOREDO LQWHUQDWLRQDO FRQWH[W
SHRSOHLQWKHXQLYHUVLW\ZLOONQRZRWKHUSHRSOHLQWKHXQLYHUVLW\EXWWKH\DUHVR
EXV\ GRLQJ WKHLU DFDGHPLF ZRUN WKDW WKH\ GR QRW QHFHVVDULO\ KDYH ORWV RI
FRQWDFWV LQ WKH WRZQ LQ WKH ODERXU PDUNHW 7KH\ ZLOO KDYH OLQNV ZLWK
JRYHUQPHQWLQ/RQGRQJRLQJXSDQGGRZQWR/RQGRQDOOWKHWLPHRUURXQGWKH
ZRUOG EXW ORFDOO\ LQ WKH FRPPHUFLDO EXVLQHVV ZRUOG RIWHQ QRW D ORW RI
FRQQHFWLRQV¶ ([WUDFW  $OWKRXJK LQ &DPEULGJH WKHUH DUH D QXPEHU RI
LQGLYLGXDOVDQGRUJDQLVDWLRQVWKDWSOD\WKHUROHRIQHWZRUNEURNHU(5%,7KH
&DPEULGJH 1HWZRUN 6W -RKQ¶V ,QQRYDWLRQ &HQWUH HWF WKH SUREOHP RI
IUDJPHQWDWLRQ FDQQRW EH HDVLO\ UHVROYHG GXH WR FRQIOLFW RI SXEOLFSULYDWH
LQWHUHVWVDQGGLIIHUHQWDJHQGDV$FFRUGLQJWRRQHQHWZRUNEURNHUµ$FDGHPLFV
WHQGWRKDYHOLWWOHLQWHUDFWLRQZLWKWKHQHWZRUNWKHUHDUHDIHZOLWHUDOO\DVPDOO
QXPEHUZKRJHW LQYROYHG«,W LVDOZD\VDQ LVVXH WU\LQJ WRJHWDFDGHPLDDQG
LQGXVWU\ WRJHWKHU JHQHUDOO\ VSHDNLQJ LI \RX UHDOO\ ORRN DW LW WKHPDMRULW\ RI
HYHQWVWKDWGRWKDWDUHHLWKHUDFDGHPLF«HYHQWVWKDWDWWUDFWLQGXVWULDOSHRSOH
RULQGXVWU\HYHQWVWKDWDWWUDFWDIHZDFDGHPLFV¶

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7KLV IUDJPHQWDWLRQDW WKH OHYHORI µ7ULSOH+HOL[¶ LPSOLHVFHUWDLQGLVFRQWLQXLWLHV
DQGFRQWUDGLFWLRQVDWWKHOHYHORI5,66XFKGLVFRQWLQXLWLHVDQGFRQWUDGLFWLRQV
PDLQO\ FRQFHUQ WKH VSUHDG RI QHZ NQRZOHGJH DQG LQIRUPDWLRQ DFURVV WKH
V\VWHP &RQIOLFWV RI SXEOLFSULYDWH LQWHUHVWV GHWHUPLQHZKR DFWXDOO\ EHQHILWV
IURP WKH QHZ NQRZOHGJH DQG LQIRUPDWLRQ ,W PLJKW EH VXJJHVWHG WKDW WKLV
XQHYHQ SURFHVV WDNHV WKH IRUP RI FRQIOLFWV IRU LQWHOOHFWXDO SURSHUW\ ,3
HVSHFLDOO\SDWHQWV6XFKFRQIOLFWVDSSHDULQWKHIRUPDOUHODWLRQVKLSEHWZHHQ
WKH XQLYHUVLW\ LQGLYLGXDO VFLHQWLVWV RU JURXS RI VFLHQWLVWV DQG FRPSDQLHV
LQFOXGLQJ'%)VDQGPXOWLQDWLRQDOSKDUPDFHXWLFDOV ELJSKDUPD ,Q WKHFDVH
RI WKH 8QLYHUVLW\ RI &DPEULGJH LW LV ZHOO NQRZQ WKDW LWV ,3 SROLF\ KDV
WUDGLWLRQDOO\DFWHGLQIDYRXURIFRPPHUFLDOLVDWLRQE\VFLHQWLVWV7KDWLVWRVD\
DOWKRXJK IURP  DOO 8. XQLYHUVLWLHV ZHUH DFFRUGHG ZLWK LQWHOOHFWXDO
SURSHUW\ULJKWVLQUHVHDUFKIXQGHGE\WKH5HVHDUFK&RXQFLOVWKH8QLYHUVLW\RI
&DPEULGJHDOORZHGWKLVHQWLWOHPHQWWRLWVDFDGHPLFDQGUHVHDUFKVWDII$VRQH
LQWHUYLHZHHVDLGµ«LQIDFWWKHXQLYHUVLW\KDGDFRPSOHWHO\ODLVVH]IDLUHSROLF\
WRZDUGV FRPPHUFLDOLVDWLRQ WKH\ GLG QRW VWRS SHRSOH IURP FRPPHUFLDOLVLQJ
«XQOLNH XQLYHUVLWLHV ZKLFK FODLPHG ,3 LQ WKHLU HPSOR\HH¶V ZRUN &DPEULGJH
LQYHVWHG ,3 LQ WKH LQYHQWRU RI WKH GLVFRYHU\¶ ([WUDFW  $OWKRXJK VXFK D
SROLF\ SURYLGHG LQFHQWLYHV WR VFLHQWLVWV LW DOVR WKUHDWHQHG WKH XQLYHUVLW\
LQWHUHVWV

)RULQVWDQFHFRQVLGHUWKHIROORZLQJFDVHGHVFULEHGE\RQHVFLHQWLVWµ«LQWKLV
GHSDUWPHQW D FRPSDQ\ FDOOHG >&@ ZDV VWDUWHGXS DQG WKH DFDGHPLF
FRQFHUQHG'U>;@SDLGWKHXQLYHUVLW\RUSDLGWKHGHSDUWPHQWIRUWKHXVHRIWKH
ZRUNVKRSDQGWKHWHFKQLFLDQV¶WLPHKHSURGXFHGVRPHODEHTXLSPHQWZKLFK
KHVROGWRWKHODE>/@«%XWZKHQ>&@ZDVVWDUWHGXSWKHXQLYHUVLW\KDGQR,3
LQ>&@DQGLWZDVVROGIRUDORWRIPRQH\DQGWKHXQLYHUVLW\QHYHUJRWDQ\WKLQJ
IRULW¶([WUDFW,QRUGHUWRDYRLGGHDOLQJZLWKVLPLODUFDVHVWKH8QLYHUVLW\
RI&DPEULGJHKDVDWWHPSWHG WRFKDQJH LWV ODLVVH]IDLUHSROLF\RQ ,3EXW WKLV
FOHDUO\ FRQIOLFWHGZLWK WKH LQGLYLGXDO LQWHUHVWV RI VFLHQWLVWV µ«WKH DWWHPSW WR
FKDQJH WKH ,3 UHJXODWLRQV ZHUH YRWHG GRZQ E\ WKH DFDGHPLF VHQDWH DQG ,
WKLQN WKH\ DUH VWLOO WU\LQJ WR ILQG QHZ IRUPXOD«([WUDFW  &HUWDLQO\ RWKHU
SXEOLFUHVHDUFKRUJDQLVDWLRQVDQGLQVWLWXWLRQVKDYHGHYHORSHG,3SROLFLHVOHVV
V\PSDWKHWLFWRODLVVH]IDLUH,QRUGHUWRSURWHFWWKHLULQWHUHVWVWKH\KDYHDOVR
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GHYHORSHG WHFKQRORJ\ WUDQVIHU RIILFHV WR GHDO ZLWK DOO ,3 LVVXHV LQ GHWDLO
7KHUHIRUH ,3 WHQVLRQVEHWZHHQSXEOLF DQGSULYDWH LQWHUHVWV DUH LQFUHDVLQJO\
UHVROYHG WKURXJK QHJRWLDWLRQV EHWZHHQ WHFKQRORJ\ WUDQVIHU RIILFHV DQG
VFLHQWLVWV6RPHWLPHV WKHRXWFRPHRIQHJRWLDWLRQV LV WKDW VFLHQWLVWVKDYH WR
GHYHORSDFRPSDQ\WREX\WKH,3IURPWKHUHVHDUFKRUJDQLVDWLRQ,QDQ\FDVH
DVDQRWKHUVFLHQWLVWVDLG µ«\RX MXVWKDYH WREHZLOOLQJ WRDUJXH\RXUFRUQHU
DQG WR EH UHDVRQDEOH«¶ ([WUDFW  $Q LQWHUYLHZHH DOVR VWUHVVHG WKDW
µ«WKHUH LV D FRQIOLFW EHWZHHQ SURWHFWLQJ ,3 IRU DQ LQGLYLGXDO ZKR¶V PDGH D
GLVFRYHU\DQGJLYLQJWKHXQLYHUVLWLHVRUXQLYHUVLWLHVGHPDQGLQJIXOO,3FRQWURO
RYHU UHVHDUFK WKDW LV JRLQJ RQ E\ WKHLU PHPEHUV ZKHWKHU WKH\ DUH
SRVWJUDGXDWHVRU3K'VWXGHQWVRUZKRHYHU¶([WUDFW

,QIDFW LWPLJKWEHVDLGWKDW,3SROLF\DQGUHJXODWLRQVIDFLOLWDWHQHJRWLDWLRQVLQ
SRZHUUHODWLRQVEHWZHHQWKHXQLYHUVLW\RUUHVHDUFKLQVWLWXWHVVFLHQWLVWV'%)V
DQG ELJ SKDUPDV ,Q PDQ\ FDVHV '%)V FROODERUDWH ZLWK VFLHQWLVWV IRU
SURGXFLQJQHZ,3EXWHYHQWXDOO\LWLVSRZHUIXOELJSKDUPDVWKDWDFTXLUH'%)V
DQG RIWHQ WDNH ,3 DZD\ IURP WKH UHJLRQ 7KLV EULQJV RXW DQRWKHU VHULRXV
FRQWUDGLFWLRQZLWKLQWKHV\VWHPQDPHO\WKHFRQWUDGLFWLRQEHWZHHQELRVFLHQFH
DQG UHJLRQDO GHYHORSPHQW ELRVFLHQFH LQQRYDWLRQGHSHQGVRQ ,3 UHJXODWLRQV
ZKLFK GR QRW QHFHVVDULO\ SURPRWH WKH JURZWK RI QHZ ELRWHFKQRORJ\ ILUPV LQ
WKH UHJLRQ 7KLV LV LOOXVWUDWHG LQ D QXPEHU RI VWDWHPHQWV µ«WKH $PHULFDQV
KDYHULSSHGRXWWKH,3DQGKDYHJRWWKHEXVLQHVVJRLQJRQDFRQWLQXRXVEDVLV
DQGWKHUHLVQREXVLQHVVLQ&DPEULGJH¶([WUDFW$OVRFRQVLGHUH[WUDFW
µ«WKH ULVN LV WKH\ >ELJ SKDUPDV@ FRPH LQ DQG EX\ WKH ,3 DQG WKH\ DUH QRW
UHDOO\LQWHUHVWHGLQWKHFRPSDQ\DQGWKH\WDNHWKDWDZD\«¶8QGRXEWHGO\LWLV
WKHUHJLRQDOLQQRYDWLRQSROLF\WKDWWULHVWRGHDOZLWKWKDWSDUWLFXODUSUREOHPRI
,3LQ&DPEULGJH3DUWRIWKLVSROLF\LVLQIRUPDWLRQFDPSDLJQV)RULQVWDQFHDV
RQH SROLF\ PDNHU VDLG µ, KDYH EHHQ JRLQJ DURXQG GHOLEHUDWHO\ DQG TXLWH
SURYRFDWLYHO\ VD\LQJ WKDW LW LV YHU\ EDG WKLQJ «WR KDYH DQJHOV LQYHVWLQJ
EHFDXVHWKHILUVWWKLQJWKH\GRLVVD\ZKDWLV\RXUH[LWVWUDWHJ\ZKLFKSXWV\RX
XQGHU SUHVVXUH WR VHOO \RXU EXVLQHVV«¶ ([WUDFW  2Q WKH RWKHU KDQG
UHJLRQDO SROLF\ RUJDQLVDWLRQV LQFOXGLQJ WKH (DVW RI (QJODQG 'HYHORSPHQW
$JHQF\ (('$ IDFLOLWDWH FRQQHFWLRQV EHWZHHQ GLIIHUHQW SXEOLF DQG SULYDWH
DFWRUVZLWKWKHDLPWRH[SDQGWKH&DPEULGJHLQQRYDWLRQV\VWHPWRRWKHUOHVV
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GHYHORSHGDUHDVRIWKHUHJLRQVXFKDV/XWRQ$VWKHSROLF\PDNHUSXWLWµ2QH
RIWKHWKLQJVZHDUHORRNLQJWRGRDWWKHPRPHQWLVORRNDWKRZZHFDQSXWLQ
ZKDWPLJKWEHFDOOHGDVXSHUKXE«¶([WUDFW

7KLVHIIRUWWRZDUGVH[SDQVLRQRIWKH&DPEULGJH5,6LVFRPELQHGZLWKDQRWKHU
SROLF\ LQLWLDWLYH WR FRQQHFW UHJLRQV LQ WKH 6RXWK DQG (DVW RI (QJODQG FR
RUGLQDWLQJ LQQRYDWLRQ DQG VWUHQJWKHQLQJ QHZWHFKQRORJ\ EDVHG FRPSDQLHV
$FFRUGLQJWRRQHSROLF\PDNHUµ2EYLRXVO\ZKDWZHZDQWWRGRRUZHQHHGWR
WU\ DQGGR LVPDNHVXUH WKDW QRW RQO\GRZHJURZ WKHVH FRPSDQLHVEXWZH
UHWDLQ WKHVHFRPSDQLHV WKH ULVN LV WKDWZHEHFRPHDQ LQFXEDWRU IRU WKH86¶
([WUDFW +RZHYHU DOWKRXJK LW LV WUXH WKDW WKH µ&DPEULGJH SKHQRPHQRQ¶
ZDV QHYHU WRSGRZQ WKH ODVW WHQ \HDUV UHJLRQDO SROLF\ KDV EHFRPH PRUH
YLVLEOH GXH WR WKH JOREDO FKDOOHQJHV WKDW WKH 5,6 IDFHV HVSHFLDOO\ WKH
VWUDWHJLHVRIPXOWLQDWLRQDOVVXFKDVELJSKDUPDV ,QDGGLWLRQWR WKLVUHJLRQDO
SROLF\ KDV EHHQ LQFUHDVLQJO\ FKDOOHQJHG WR DGGUHVV UHJLRQDO FRQVWUDLQWV RQ
ILUP JURZWK LQFOXGLQJ REVROHWH LQIUDVWUXFWXUH LQVXIILFLHQW WUDQVSRUW DQG
KRXVLQJ $V RQH LQWHUYLHZHH REVHUYHG µ«WKH UHJLRQ KDV EHFRPH TXLWH
H[SHQVLYH KRXVLQJ LQ &DPEULGJH LV SURKLELWHG IRUPRVW SHRSOH WKHVH GD\V
WKHURDGVWUXFWXUHLVDSSDOOLQJDQG\RXDUHVWDUWLQJWRGHYHORSVDWHOOLWHWRZQV
OLNH&DPEULGJH«EXW\RXKDYHJRWDVPDOOWRZQWKDWFDQQRWSK\VLFDOO\GHYHORS
WRVXSSRUWWKHQHHGVRIWKRVHLQGXVWULHV¶([WUDFW

5. Knowledge and innovation as historically developed social processes
of co-operation and conflict

7KH FDVH RI SXEOLFSULYDWH LQWHUUHODWLRQV RI ELRWHFK LQQRYDWLRQ LQ &DPEULGJH
VXJJHVWV WKDW WKH QHRHYROXWLRQDU\ FRQFHSW RI NQRZOHGJH HFRORJ\ DQG WKH
VXEVHTXHQWWKHRU\RILQQRYDWLRQV\VWHPFDQQRWEHHPSLULFDOO\YHULILHG7KDWLV
WR VD\ NQRZOHGJH DQG LQQRYDWLRQ DUH QRW KDUPRQLRXV SURFHVVHV RI QDWXUDO
DGDSWDWLRQ WR WKH FKDQJLQJ FRQGLWLRQV RI WKH HQYLURQPHQW EXW XQHYHQ VRFLDO
SURFHVVHV RI FRRSHUDWLRQ DQG FRQIOLFW IRXQGHG XSRQ WKH KLVWRULFDO
GHYHORSPHQW RI WKH VRFLDO GLYLVLRQ RI ODERXU 7KLV VXJJHVWLRQ LV LQ OLQH ZLWK
ERWK6FKXPSHWHUDQG0DU[ZKRDJUHHGWKDWµ«WKHUHLVDQLQWHUQDOHFRQRPLF
GHYHORSPHQW DQG QR PHUH DGDSWDWLRQ RI HFRQRPLF OLIH FKDQJLQJ GDWD¶
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6FKXPSHWHU  Q ,Q WKH FDVH RI &DPEULGJH LQWHUQDO HFRQRPLF
GHYHORSPHQWZDVD SURFHVVGHSHQGHQW RQERWK WKH VRFLRVSDWLDO GLYLVLRQRI
ODERXU DQG SROLWLFDO GHFLVLRQV DLPHG WR GHDO ZLWK WKH JDS EHWZHHQ GLUHFW
SURGXFWLRQ DQG DFDGHPLD LQ GLIIHUHQW ZD\V $V 6FKXPSHWHU VWUHVVHV
µ%HFDXVHRI WKLV IXQGDPHQWDO GHSHQGHQFHRI WKHHFRQRPLFDVSHFW RI WKLQJV
RQHYHU\WKLQJHOVHLWLVQRWSRVVLEOHWRH[SODLQHFRQRPLFFKDQJHE\SUHYLRXV
HFRQRPLF FRQGLWLRQV DORQH )RU WKH HFRQRPLF VWDWH RI D SHRSOH GRHV QRW
HPHUJH VLPSO\ IURP WKH SUHFHGLQJ HFRQRPLF FRQGLWLRQV EXW RQO\ IURP WKH
SUHFHGLQJWRWDOVLWXDWLRQ¶LELG

,QGHHG WKH KLVWRULFDO PHWDPRUSKRVLV RI &DPEULGJH IURP D SUHGRPLQDWHO\
XQLYHUVLW\WRZQWRDNQRZOHGJHDQGLQQRYDWLRQLQWHQVHHQYLURQPHQW5REHUWV
LQZKLFKELRWHFKLVWKHPRVWLPSRUWDQWKLJKWHFKFOXVWHUWRRNSODFHDVD
UHVXOWRIWKHWRWDOHFRQRPLFVRFLDODQGSROLWLFDOVLWXDWLRQ7KHGDWDSUHVHQWHG
LQWKHSUHYLRXVVHFWLRQVXJJHVWVWKDWQRWKLQJKDSSHQHGVSRQWDQHRXVO\DVDQ
XQLQWHQGHGFRQVHTXHQFHRIKXPDQDFWLRQ&DPEULGJHGLGQRWHYROYHWKURXJK
WKHQDWXUDOHYROXWLRQRI LQGLYLGXDOVDQGRUJDQLVDWLRQV WKDWPDQDJHG WRDGDSW
WR WKH HQYLURQPHQW DQG VRPHKRZ NQHZ KRZ WR UHVSRQG WR LW $XEXVVRQ
 7KXV RQHPLJKW DUJXH GLIIHUHQWO\ IURP&RRNH   WKDW WKH
XVH RI HYROXWLRQDU\ HFRQRPLFV WHUPV OLNH µYDULHW\¶ DQG µVHOHFWLRQ¶ DUH KLJKO\
DEVWUDFW DQG SUREOHPDWLFDO WR WKH DQDO\VLV RI HYROYLQJ UHJLRQDO
LQQRYDWLRQVFLHQFHV\VWHPVVXFKDV&DPEULGJH7KH+ROIRUGDQG0RWWUHSRUWV
GHPRQVWUDWH WKDW WKHUH ZHUH FRQIOLFWLQJ LGHRORJLHV DQG WHOHRORJLHV LQ WKH
UHJLRQ DV ZHOO DV LQVWLWXWLRQV DQG SHRSOH ZKR VXFFHVVIXOO\ IDFLOLWDWHG WKH
FRQVHTXHQFHVRIWKHVRFLRVSDWLDOGLYLVLRQRIODERXUHVSHFLDOO\WKHJURZWKRI
VFLHQWLILFNQRZOHGJHDQGWKHGHYHORSPHQWRILQWHUUHODWLRQVEHWZHHQSXEOLFDQG
SULYDWHDFWRUVRQZKLFKWKHELRWHFKLQQRYDWLRQSURFHVVFRXOGGUDZ

7KH FDVH RI &DPEULGJH ELRFOXVWHU VKRZV WKDW FRRSHUDWLRQ IRU NQRZOHGJH
WDNHV SODFH ZLWKLQ IRUPDO DQG LQIRUPDO QHWZRUNV 7KLV YHULILHV 3RZHOO HW DO
FRQFOXVLRQWKDWµNQRZOHGJHLVLQWKHQHWZRUNV¶$OVRWKHLPSRUWDQFHRI
VSDWLDOSUR[LPLW\ IRUELRWHFKQHWZRUNLQJDQG IDFHWRIDFHFRQWDFWVHPSLULFDOO\
VXSSRUWVWKH0DUVKDOOLDQDUJXPHQWRINQRZOHGJHVSLOORYHU,QGHHGWKHFDVHRI
&DPEULGJHELRFOXVWHUVXJJHVWWKDWLWLVWUXHWKDWEHLQJVSDWLDOO\FORVHWRRWKHU
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'%)V ILUPV FDQ DFFHVV QHZ LGHDV DQG NQRZOHGJHPRUH HDVLO\ 'DKODQGHU
DQG0F.HOYH\+RZHYHUNQRZOHGJH IORZV LQ&DPEULGJHDOVRGHSHQG
RQ ZKHWKHU GLIIHUHQW LQGLYLGXDOV VKDUH VLPLODU SURIHVVLRQDO LQWHUHVWV DQG
PXWXDOO\ WUXVW HDFK RWKHU $FFRUGLQJ WR *DUQVH\ DQG +HIIHUQDQ  
µ6RFLDO QHWZRUNV OLNH RWKHU VRFLDO VWUXFWXUHV DUH IRUPHG WKURXJK SDWWHUQHG
LQWHUDFWLRQV UHSURGXFLQJ WKH VKDUHG YDOXHV QRUPV DQG EHOLHIV WKDW VKDSH
IXUWKHUDFWLRQ¶ ,QGHHGDVKDVEHHQVXJJHVWHG LQ WKHSUHYLRXVVHFWLRQQRQ
PDUNHWYDOXHVVXFKDVPXWXDOWUXVWIDFLOLWDWHFRRSHUDWLYHVRFLDOUHODWLRQVKLSV
ZLWKLQ LQIRUPDO QHWZRUNV 7KH VDPH KROGV IRU WKH YDOXHV RI UHJLRQDO DQG
FXOWXUDO LGHQWLW\ WKDW KHOS LQWHUDFWLRQV EHWZHHQ YDULRXV SXEOLF DQG SULYDWH
DFWRUV LQ WKH UHJLRQ ,WPLJKW EH VDLG WKDW WKHVHQRQPDUNHW YDOXHVFUHDWHD
QRWLRQ RI FRPPXQLW\ 7D\ORU  WKDW PRGHUDWHV LQGLYLGXDO FRPSHWLWLRQ
ZLWKLQLQIRUPDOQHWZRUNV

+RZHYHU FRRSHUDWLRQ GRHV QRW QHFHVVDULO\ WDNH SODFH LQ WKH UHODWLRQVKLSV
EHWZHHQ GLIIHUHQW SURIHVVLRQDO QHWZRUNV DQG FRPPXQLWLHV $V KDV EHHQ
SRLQWHGRXWWKHUHDUHIUDJPHQWDWLRQVDQGFRQIOLFWVDWWKHOHYHORIµ7ULSOH+HOL[¶
7KLV FDQ EH H[SODLQHG LQ WHUPV RI WKH VRFLDO VHSDUDWLRQV RI WKH GLYLVLRQ RI
ODERXU 6SHFLILFDOO\ EHIRUH WKH V WKH KLVWRULFDO GHYHORSPHQW RI WKH
GLYLVLRQ RI ODERXU VRFLDOO\ VHSDUDWHG DFDGHPLD IURP SURGXFWLRQ DQG SROLF\
$IWHU WKH V WKH WKUHH VHFWRUV RI VRFLDO ODERXU FDPH WRJHWKHU GXH WR
VXFFHVVIXOVRFLDODQGSROLWLFDOIDFLOLWDWLRQV1HYHUWKHOHVVWKH\QHYHUPDQDJHG
WRLQWHJUDWHDWWKHOHYHORIµ7ULSOH+HOL[¶LQVXFKDVZD\WKDWFRPPRQLQWHUHVWV
FRXOG EH SXUVXHG 7KHUHIRUH FRQIOLFWV RI SXEOLFSULYDWH LQWHUHVWV DUH
JHQHUDWHG ZLWK UHJDUG WR WKH DSSURSULDWLRQ DQG H[SORLWDWLRQ RI QHZ ELR
VFLHQWLILFNQRZOHGJHDQGLQIRUPDWLRQ

7KH FDVH RI&DPEULGJH ELRFOXVWHU LQGLFDWHV WKDW ,3 SUREOHPV DUH FRPSOH[
7KHUHIRUH VXFK SUREOHPV DUH PRUH OLNHO\ WR EH UHVROYHG ZLWKLQ WKH FOXVWHU
WKURXJK LQIRUPDO QHJRWLDWLRQV $V KDV EHHQ VDLG ,3 UHJXODWLRQV IDFLOLWDWH
SRZHU UHODWLRQV EHWZHHQ GLIIHUHQW DFWRUV LQ ELRWHFK LQQRYDWLRQ HVSHFLDOO\
'%)VDQGPXOWLQDWLRQDOSKDUPDV$FFRUGLQJWR&RRNHLWDOLFVDGGHG
µ«XQGHU knowledge economy FRQGLWLRQV JOREDOLVDWLRQ HYROYHV IURP
Globalisation 1 ZKLFK ZDV RUFKHVWUDWHG E\ PXOWLQDWLRQDO FRUSRUDWLRQV DQG
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PXOWLODWHUDO WUDGH LQVWLWXWLRQV WRGlobalisation 2ZKLFK LVGULYHQE\ WKHTXHVW
E\PXOWLQDWLRQDOVIRUH[SORLWDEOHNQRZOHGJHLQknowledgeable regionsUHJLRQV
RIWHQTXLWHGHSHQGHQWRQSXEOLFIXQGLQJUHVRXUFHV¶

*LYHQ WKH H[LVWLQJ ,3 UHJXODWLRQV WKH WKUHDW RI PXOWLQDWLRQDO SKDUPDV WR
UHJLRQDOGHYHORSPHQWWKURXJK,3DFTXLVLWLRQVVHHPVWREHUHDO7KHIDFWWKDW
ELJSKDUPDVEX\'%)VEHIRUHWKH ODWWHUVWDUWJURZLQJVHHPVWRFRQWULEXWHWR
WKH SDUDGR[ WKDW &DPEULGJH RQ WKH RQH KDQG VXFFHHGV LQ JHWWLQJ D
VLJQLILFDQWDPRXQWRIQHZ'%)VEXWRQWKHRWKHUWKHUHLVQRWPXFKLQWKHZD\
RIVXFFHVVLQDILUPJURZWKVHQVHRULQDILUPQXPEHUWKDWPDNHDELJQDWLRQDO
FRQWULEXWLRQ$WKUH\H

7KHUHIRUHFXUUHQWUHJLRQDOSROLF\IDFHVDQXPEHURIGLOHPPDV)LUVWO\VKRXOG
UHJLRQDO SROLF\ PDNHUV HQFRXUDJH WKH IRUPDWLRQ RI QHZ '%)V ZLWK SXEOLF
PRQH\ WKURXJK HQWHUSULVH KXEV JLYHQ WKDW WKH\ PLJKW VHOO RII EHIRUH WKH\
EHFRPH ELJ EXVLQHVVHV RU VKRXOG WKH\ LQYHVW WKH PRQH\ WR RWKHU VHFWRUV"
6HFRQGO\ VKRXOG WKH\ DWWUDFWPXOWLQDWLRQDO FRPSDQLHV WR ORFDWH LQ DQG KRZ
VKRXOGWKH\WUHDWWKHPLQRUGHUWREHFRPHSDUWRIUHJLRQDOQHWZRUNVDQGEXLOG
ORFDO V\QHUJLHV EHWZHHQ ELJ DQG VPDOO '%)V"  7KLUGO\ µ6KRXOG WKH\
HQFRXUDJHVSDWLDO FRQFHQWUDWLRQ WRDFKLHYHJOREDOH[FHOOHQFHRU VKRXOG WKH\
HQFRXUDJH WKH GHYHORSPHQW RI VXFK IDFLOLWLHV LQ OHVV IDYRXUHG UHJLRQV WRR"¶
&RRNH E  )RXUWK VKRXOG WKH\ DGGUHVV SUREOHPV RI UHJLRQDO
LQIUDVWUXFWXUH WUDQVSRUW DQG KRXVLQJ RU VKRXOG WKH\ H[FOXVLYHO\ IRFXV RQ
VRFLDO FDSLWDO LPSURYLQJSHRSOH¶VHQWUHSUHQHXULDO VNLOOV" $V UHJDUGV WKH ILUVW
GLOHPPD WKH SRVLWLRQ RI UHJLRQDO SROLF\ GRHV QRW VHHP WR EH HQWLUHO\ FOHDU
(YHQVRRQWKHJURXQGVRIHPSLULFDOILQGLQJVSUHVHQWHGLQWKLVSDSHULWPLJKW
EHSUHGLFWHG WKDWSROLF\ZLOO FRQWLQXH WRVXSSRUW WKH IRUPDWLRQRIQHZ'%)V
FUHDWLQJDWWKHVDPHWLPHEHWWHUFRQGLWLRQVIRUILUPJURZWKDQGVXVWDLQDELOLW\
$V UHJDUGV WKH VHFRQGGLOHPPD WKHDQVZHURI UHJLRQDOSROLF\ VHHPV WREH
WKH IROORZLQJ WKHPRUHPXOWLQDWLRQDOV ORFDWHG LQ WKH UHJLRQDQG LQWHJUDWHG LQ
UHJLRQDOQHWZRUNVWKHOHVVOLNHO\LWLVIRUWKHPWRWDNH,3DZD\IURPWKHUHJLRQ
$V UHJDUGV WKH WKLUG GLOHPPD WKH DQVZHU RI UHJLRQDO SROLF\ VHHPV WR EH
GLUHFWHG WRZDUGVHQFRXUDJLQJWKHGHYHORSPHQWRI LQQRYDWLRQIDFLOLWLHV WR OHVV
IDYRXUHGDUHDVDQGH[WHQVLRQRI5,6)LQDOO\RQWKHIRXUWKGLOHPPDUHJLRQDO
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SROLF\ VHHPV WR SULRULWLVH SHRSOH¶V VNLOOV RYHU LQIUDVWUXFWXUH $V RQH SROLF\
PDNHUSXW LW µ«LQIUDVWUXFWXUHPDWWHUVEXW LVQ¶WDFRORVVDODPRXQW\RXFDQGR
DERXW LWDQG\RXKDYHMXVWJRW WRGRWKHRWKHUWKLQJV«VR, WKLQN,¶GIRFXVRQ
SHRSOH ILUVW UDWKHU WKDQ WKH SK\VLFDO LQIUDVWUXFWXUH¶ ([WUDFW  7KLV
VWDWHPHQWRQ WKHRQHKDQG UHYHDOV WKHNQRZOHGJHEDVHG LGHDRIHFRQRPLF
SURJUHVVWKDWJXLGHVUHJLRQDOSROLF\DQGRQWKHRWKHUWKHOLPLWVRIWKDWSROLF\LQ
UHVROYLQJFROOHFWLYHSUREOHPV

5. Conclusion
7KLVSDSHUKDVFULWLFDOO\HYDOXDWHGWKHFRQFHSWRINQRZOHGJHHFRORJ\DQGWKH
DVVRFLDWHGYDULDQWRILQQRYDWLRQV\VWHPVWKHRU\DUJXLQJWKDWERWKFDQOHDGWR
SUREOHPV RI UHGXFWLRQLVP DQG IXQFWLRQDOLVP GXH WR WKHLU GHYHORSPHQW LQ
DEVWUDFWLRQ IURP WKH KLVWRULFDO SURFHVV RI WKH VRFLDO GLYLVLRQ RI ODERXU DQG
FDSLWDOLVW VRFLDO DQG HFRQRPLF GHYHORSPHQW 7KH WHQVLRQ EHWZHHQ WKH
HYROXWLRQDU\ DQG KLVWRULFDO SHUVSHFWLYHV KDV EHHQ UHIOHFWHG LQ WKH HPSLULFDO
FDVHRISXEOLFSULYDWHLQWHUUHODWLRQVRIELRWHFKLQ&DPEULGJH

2Q WKH JURXQGV RI WKHRUHWLFDO DQDO\VLV LW PLJKW EH VDLG WKDW ELRORJLFDO
FRQFHSWVVXFKDVHFRORJ\DQGRUHFRV\VWHPIDLOWRFDSWXUHWKHFRPSOH[LW\RI
VRFLDOO\ G\QDPLF HQYLURQPHQW RI NQRZOHGJH DQG LQQRYDWLRQ 7KHUHIRUH
ELRORJLFDOPHWDSKRUV OLNH µNQRZOHGJH HFRORJ\¶ DQGRU µLQQRYDWLRQ HFRV\VWHP¶
SURYLGHDEVWUDFWDQGVLPSOLVWLFH[SODQDWLRQVRIHFRQRPLFDQGVRFLDOHYROXWLRQ
DV D KDUPRQLRXV SURFHVV RI QDWXUDO VHOHFWLRQ 7KH\ WDNH OHVV VHULRXVO\
KLVWRULFDO SHUVSHFWLYHV RQ WKH GHYHORSPHQW RI WKH GLYLVLRQ RI ODERXU WKDW
UHVXOWVLQFRQIOLFWVWKDWGULYHWKHHYROXWLRQRINQRZOHGJHDQGLQQRYDWLRQ,QWKLV
VHQVHWKHFRQFHSWRINQRZOHGJHHFRORJ\DQGWKHWKHRU\RILQQRYDWLRQV\VWHP
IRXQGHG XSRQ LW DUH WKHRUHWLFDOO\ LPSODXVLEOH DQG FRQFHSWXDOO\ LQFRQVLVWHQW
ZLWK 6FKXPSHWHU¶V Theory of Economic Development 7KH ODWWHU WDNHV
LQQRYDWLRQ WR EH GLVFRQWLQXRXV DQG XQHYHQ KLVWRULFDO SURFHVV WKDW HYROYHV
XQGHU WKH LQIOXHQFH RI FRPSOH[ HFRQRPLF VRFLDO DQG SROLWLFDO IDFWRUV
6FKXPSHWHU¶VFULWLFDOHYROXWLRQLVPKDVQRWKLQJWRGRZLWKWKHVRFLRELRORJLFDO
ZULWLQJV RI QHR$XVWULDQ HFRQRPLVWV VXFK DV +D\HN <HW WKHRUHWLFDOO\
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VSHDNLQJ SURSRQHQWV RI NQRZOHGJH HFRORJ\ DUH FORVHU WR +D\HN WKDQ WR
6FKXPSHWHU

2Q WKH JURXQGV RI HPSLULFDO LQYHVWLJDWLRQ LW PLJKW EH VWUHVVHG WKDW WKH
µ&DPEULGJH SKHQRPHQRQ¶ DQG HVSHFLDOO\ WKH ELRFOXVWHU KDV QHYHU EHHQ D
KDUPRQLRXVHFRORJ\DQGRUHFRV\VWHP5DWKHULWKDVEHHQDNQRZOHGJHDQG
LQQRYDWLRQ LQWHQVH HQYLURQPHQW IRXQGHG XSRQ WKH KLVWRULFDO GHYHORSPHQW RI
WKH VRFLRVSDWLDO GLYLVLRQ RI ODERXU DQG VRFLRSROLWLFDO DFWLRQV DLPHG DW
EULGJLQJ WKH JDS EHWZHHQ DFDGHPLD DQG GLUHFW SURGXFWLRQ :LWKLQ WKLV
HQYLURQPHQW RQH FDQ LGHQWLI\ ERWK SURFHVVHV RI FRRSHUDWLRQ DQG FRQIOLFW
$OWKRXJK FRRSHUDWLRQ H[LVWV ZLWKLQ SXEOLF DQG SULYDWH QHWZRUNV DQG
FRPPXQLWLHV FRQIOLFW WDNHV SODFH EHWZHHQ WKHP &RRSHUDWLRQ LQ WKH
&DPEULGJH ELRFOXVWHU LV LQIOXHQFHG E\ QRQPDUNHW YDOXHV VXFK DV PXWXDO
WUXVW DQG UHJLRQDO DQG FXOWXUDO LGHQWLW\ &RQIOLFW DOVR H[LWV KRZHYHU DQG LV
LQIOXHQFHGE\WKHODFNRILQWHJUDWLRQRISXEOLFDQGSULYDWHLQWHUHVWVDWWKHOHYHO
RI µ7ULSOH +HOL[¶ DQG LQ UHODWLRQ WR ,3 7KH ODWWHU LV FRPSOH[ DQG LV PDLQO\
UHVROYHG WKURXJK LQIRUPDO QHJRWLDWLRQV 7KH UROH RI SROLF\ LV LQFUHDVLQJO\ WR
GHDOZLWKWKH&DPEULGJHSDUDGR[H[WHQGLQJWKH5,6WROHVVIDYRXUHGDUHDV

2YHUDOOLWPLJKWEHFRQFOXGHGWKDWWKHFRQFHSWRINQRZOHGJHHFRORJ\DQGWKH
VXEVHTXHQW WKHRU\ RI LQQRYDWLRQ V\VWHP RIIHU OLWWOH WRZDUGV XQGHUVWDQGLQJ
ELRWHFK LQQRYDWLRQ DW UHJLRQDO OHYHO 7KHUHIRUH LI WKH\ DUH WR EH NHSW DV
JHQHUDOPHWDSKRUVRIHFRQRPLFDQGVRFLDOHYROXWLRQWKHQWKH\FHUWDLQO\KDYH
WREHFDUHIXOO\DQGFULWLFDOO\XVHGLQLQQRYDWLRQUHVHDUFK

Notes
 1HRHYROXWLRQDU\ HFRQRPLVWV UHFRQVWUXFW WKH ELRORJLFDO PRGHO RI 'DUZLQLDQ HYROXWLRQDU\
WKHRU\ IRFXVLQJ RQ VHOHFWLRQ HQYLURQPHQWV LQ WHUPV RI HFRQRPLF DQG VRFLDO RXWSXWV
/H\GHVGRUIIDQG0H\HU
7KHWKLUGJHQHUDWLRQRIWKH$XVWULDQ6FKRRORI(FRQRPLFVLQFOXGHVSURPDUNHWHYROXWLRQDU\
WKHRULVWVVXFKDV)$+D\HNZKLOHWKHVHFRQGRQHLQFOXGHVVXEMHFWLYLVW
HFRQRPLVWV VXFK DV / 9 0LVHV  7KH IRXQGLQJ IDWKHU RI WKH $XVWULDQ 6FKRRO LV &
0HQJHU
 7KH µ7ULSOH +HOL[¶ PRGHO VWXGLHV WKH FRPSOH[ G\QDPLFV RI XQLYHUVLW\LQGXVWU\JRYHUQPHQW
UHODWLRQVDQGWKHLUUROHLQWHFKQRORJLFDOLQQRYDWLRQ7KHRULJLQVRIWKHPRGHOFDQEHIRXQGLQD
ZRUNVKRS RQ Evolutionary Economics and Chaos Theory: New Directions in Technology
Studies/H\GHVGRUIIDQG9DQGHQ%HVVHODDUFLWHGLQ/H\GHVGRUIIDQG0H\HU
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 7KHVH DUH ILUPV GHGLFDWHG WR WKH DSSOLFDWLRQ RI NQRZOHGJH DERXW OLYLQJ RUJDQLVPV WR
LQGXVWULDOSURGXFWVDQGSURFHVVHV
)ROORZLQJ3RUWHUEXWDOVRWKH6DLQVEXU\UHSRUW RQ Biotechnology ClustersZH
GHILQH FOXVWHUV DV µ« JHRJUDSKLF FRQFHQWUDWLRQV RI LQWHUFRQQHFWHG FRPSDQLHV VSHFLDOLVHG
VXSSOLHUVVHUYLFHSURYLGHUVILUPVLQUHODWHGLQGXVWULHVDQGDVVRFLDWHGLQVWLWXWLRQV¶6DLQVEXU\

 &XUUHQWO\ RQH FDQ LGHQWLI\ IRXU VXFK FOXVWHUV WKH LQIRUPDWLRQ WHFKQRORJ\ DQG
WHOHFRPPXQLFDWLRQVFOXVWHUWKHWHFKQLFDOGHVLJQFRQVXOWDQFLHVWKHLQNMHWSULQWLQJFOXVWHUDQG
WKHELRWHFKFOXVWHU*DUQVH\DQG+HIIHUQDQ
 )RU LQVWDQFH WKH WRWDO QXPEHU RI UHJLVWHUHG XQHPSOR\HG LQ 8. µ DYHUDJH IRU 
PRQWKVJUHZIURPLQWRLQ&RRNDQG6WHYHQVRQ
7KHFRQFHSWRIHPEHGGHGQHVVµ«UHIHUVWRWKHWHQGHQF\IRUHFRQRPLFDFWLYLW\OLNHDQ\VRFLDO
DFWLRQWREHLQWHUZLQHGZLWK±µHPEHGGHG¶ZLWKLQ±QHWZRUNVRIVRFLDOUHODWLRQVDQGVWUXFWXUHV
$GNLQVHWDO
:LWKUHJDUGWRELRVFLHQFHVSDWHQWVFRQVWLWXWHOHJDOSURWHFWLRQRIELRWHFKQRORJLFDOLQYHQWLRQV
WKDWPHHWWKHFULWHULDRIQRYHOW\LQYHQWLYHQHVVDQGXWLOLW\3DSDLRDQQRX
&HUWDLQO\WKDWLVQRWWRVD\WKHUHDUHQRELJSKDUPDVLQYHVWLQJLQWKHUHJLRQ,QIDFWVRPH
PXOWLQDWLRQDO FRPSDQLHV VXFK DV *OD[R 6PLWK .OLQH KDYH DOUHDG\ LQYHVWHG LQ WKH JUHDWHU
VRXWKHDVWRI&DPEULGJH
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